Iowa State Journal of Research 49.1 by unknown
IOWA STATE JOURNAL OF RESEARCH I Contents, Volume 49 
No. 1, August 1974 
HAUGEN, A. 0. Reproduction of the plains bison. . . . . . . . . . . . . . . . . 1 
WIITROCK, D. D., and N. WILSON. Ectoparasites of the badger, Taxidea taxus 
(Schreber, 1778) in northwestern Iowa with a list of species recorded from North 
America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
DEONIER, D. L. Biology and descriptions of immature stages of the shore fly 
Scatophila iowana (Diptera: Ephydridae) . . . . . . . . . . . . . . . . . . 17 
ZANZALARI, D., and R. H. SHAW. Effect of different spring soil-moisture levels on 
moisture stress. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
GREEN, D. E., R. M. SHIBLES, and B. J. MORAGHAN. Use of hillplots of short 
rows to predict soybean performance under wide- and narrow-row management . 39 
Index to Masters' Theses, 1973-74. . . . . . . . . . . . . . . . . . . . . . . . . 47 
Index to Doctoral Dissertations, 1973-74 . . . . . . . . . . . . . . . . . . . . . 74 
No. 2, Part 1, November 1974 
TANTIVIT, A., and K. J. FREY. Inheritance of groat-protein percentage in reciprocal 
crosses among and with Avena spp. . . . . . . . . . . . . . . . . . . . . . . 89 
SHAW, R.H. A weighted moisture-stress index for corn in Iowa . . . . . . . . . . . 101 
RUPNOW, A. A. Anxiety, teaching methods, and motor performance of children . . 115 
KNIGHT, H. H. A key to species of Phytocoris Fallen belonging to the Phytocoris 
junceus Kngt. group of species (Hemiptera, Miridae) . . . . . . . . . . . . . 123 
HOFFMANN, J. K. Morphological variation in species of Bakernema, Criconema, and 
Criconemoides (Criconematidae: Nematoda) . . . . . . . . . . . . . . . . . 137 
BACHMANN, R. W., and J. R. JONES. Phosphorus inputs and algal blooms in lakes. . 155 
No. 2, Part 2, November 1974 
Humanities Symposium on Rural Life 
NASH, R. Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . 161 
THOMSON, G. W. The prairie grove revisited . . . . . . . . . . . . . . . 165 
HOLLENBACH, P. W. The meaning of desert symbolism for civilization in ancient 
Israel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169 
DREXLER, M. B. Rural life in the stage settings of ancient theatre . . . . . . . 181 
BATAILLE, R. The esthetics and ethics of farming: the southern agrarian view . 189 
BERNARD, R. W. Noel du Fail's portrait of country life in the Propos Rustiques 195 
NORMAN, B. City and country in Saint-Amant . . . . . . . . . . . . . . . . 201 
SANDROCK, J.P. The vision of rural life in German Heimatliteratur . . . . . . 207 
VINOGRADE, A. C. The key role of the rural settings in the stories of Yury 
Kazakov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 
No. 3, Part 1, February 1975 
BRINDLEY, T. A., K. M. MILTON, and W. D. GUTHRIE. European corn borer: a 
bibliography 1925-1973 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217 
NETUSIL, A. J. Improving conceptual knowledge and procedures in educational 
statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 
POWELL, E. C. The ultrastructure of the excretory bladder in the supposed 
anepitheliocystid cercariae of Posthodiplostomum minimum (McCallum, 1921) 259 
No. 3, Part 2, February 1975 
Conference on Intensive Culture of Forest Crops 
'PJ{,ESTEMONi D.R. Preface to conference on intensive culture of forest crops. 263 
NELSON, A. W. Jr. Summary of keynote address: Why consider intensive culture? 265 
GORDON, J.C. The productive potential of woody piants . . . . . . . . . . . 267 
BENTLEY, W.R. Economic environment of intensive culture. . . . 275 
DAWSON, D. H. Are cultural methods available to maximize yields? ....... 279 
IOWA STATE JOURNAL OF RESEARCH I Contents , Volume 49 
DICKMANN, D. I. Plant materials appropriate for intensive culture of wood-fiber in 
the North Central Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281 
WHITE, E. H. , and D. D. HOOK. Establishment and regeneration of silage 
plantings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
BOYLE, J . R. Nutrients in relation to intensive culture of forest crops ....... 297 
MACE, A. C. Jr ., and H. M. GREGERSEN. Evaluation of irrigation as an intensive 
cultural practice for forest crops . . . . . . . . . . . . . . . . . . . . . . . . 305 
URIE, D. H. Nutrient and water control in intensive silviculture on sewage renova-
t ion areas . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313 
HEILIGJVTANN, R. B. Weed control for the intensive culture of short rotation 
forest crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319 
SCHULTZ, R . P. Intensive culture of southern pines: maximum yields on short 
rotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
BELANGER, R. P., and J. R . SAUCIER. Intensive culture of hardwoods in the 
South .... .. .. . . . . . . . . . ................. . 
DeBELL, D.S. Short-rotation culture of hardwoods in the Pacific Northwest. 
No. 4, Part 1, May 1975 
GALE, W. F . Bottom fauna of a segment of pool 19, Mississippi River, near 
. 339 
.345 
Fort Madison, Iowa, 1967-1968 . . . . . . . . . . . . . . . . . . . . . 353 
PRESTEMON, D.R., W. J . GOUDY, and R. G. POUNDS. Assessing attitudes of 
lower-income, small-town families toward basic housing alternatives ...... 373 
ENGEL, T. M., and E. S. TAKLE. Computation of solar altitude and azimuth. . 377 
WELLER, M. W. Studies of cattail in relation to management for marsh wildlife . 383 
KNIGHT, H. H. , and J. C. SCHAFFNER. Additional species of Lopidea Uhler 
from Mexico and Guatemala (Hemiptera, Miridae). . . . . . . . . . . . 413 
MUCHINSKY, P. M. Attitudes of petroleum company executives and college 
students toward various aspects of the current "energy crisis" . 423 
No. 4, Part 2, May 1975 
Symposium on Interdisciplinary Research to Develop Integrated Plant Pest Management 
Systems 
BROWNING, A. J. Introductory remarks . . .................... 431 
MAHLSTEDE, J. P. Introductory remarks . . . . . . . . . . . . . . . . . . . . . 432 
LEWIS, L. C. Natural regulation of crop pests in their indigenous ecosystems and 
in Iowa agroecosystems: bioregulation of economic insect pests . . . . . . . . 435 
HANSON, A. A. Toward ecological stability in the management of plant pests . . 44 7 
PEDIGO, L. P. Insect threats and challenges to Iowa agroecosystems. . . . . . . 457 
STERN, V. M. The bioeconomics of pest control. . . . . . . . . . . . . . . . . 467 
THOMPSON, H. Association between plant pests and cultural practices in field 
crop management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 73 
NORTON, D. C. Association between plant pests and cultural practices in field 
crop management: soil-borne diseases ...................... 477 
FREY, K. J . Note .... ... . . . ... . ................ .. . . 499 
FEHR, W. R. Using host plant resistance to manage pathogen populations . . . . . 501 
DUVICK, D. N. Using host resistance to manage pathogen populations: a corn 
breeder's commentary . . . . . . . . . . . . . . . . . . . . . . . . . . 505 
OWENS, J.C. An explanation of terms used in insect resistance to plants. . . 513 
GUTHRIE, W. D. Entomological problems involved in developing host-plant 
resistance programs . . .. ... . . ... . ........ . ......... 519 
RUSSELL, W. A. Breeding and genetics in the control of insect pests ........ 527 
DICKE, F. F . The role of insects in some diseases of maize ............. 553 
DAHM, P.A. Selective insecticides: retrospect and prospect. . . . . . . . . . . . 559 
EPSTEIN, A.H. The role of fungicides in pest management . . . . . . . . . . . . 565 
HUFF AKER, C. The place and promise of biological management of crop pests . . 569 
IOWA STATE JOURNAL OF RESEARCH I Contents, Volume 49 
TACHIBANA, H. The place and promise of biological management of pests in 
annual cropping systems . . . . . . . . . . . . . . . . . . . . . . . . . . 583 
BEEGLE, C. C. Biological control in annual cropping systems . . . . . . . . . 591 
DeMICHELE, D. W. An evaluation of modeling, systems analysis, and operations 
research in defining agricultural research needs and priorities in pest 
management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597 
HEADLEY, J.C. The economics of pest management decisions by individual 
growers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623 
MAHLSTEDE, J. P. Concepts, organization, and funding of interdisciplinary 
research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'29 
/JV 
IOWA STATE JOURNAL OF RESEARCH I AUGUST 1974 
VOL. 49, NO. 1 pp. 1-8 
REPRODUCTION IN THE PLAINS BISON 
1 
Arnold 0. Haugen 2 
ABSTRACT. Observations on female reproduction in Bison bison bison were made under 
range conditions in South Dakota and Nebraska in 1965, 1967, 1968, and 1971. Counts were 
obtained for both corpora lutea and embryos. 
Only one of the 17 11h-year-old cows observed had ovulated, but she was not visibly 
pregnant when sacrificed Oct. 10. The ovaries of all 39 2112-year-old cows had corpora lutea 
and 34 were pregnant as indicated by the presence of an embryo or fetus. Of 23 cows, 3112 to 
41h years old examined, 15 had embryos, and an additional four had only corpora lutea. 
Seventy-one (88%) of 81 cows 5 years old and older were pregnant. 
Approximate ages of bison embryos were estimated through use of a rump-crown curve 
for domestic cattle. The sex ratio for 101 fetuses was 119.4 males:lOO females. Of 154 cor-
pora lutea observed, 51.9% were in the right ovary. 
Breeding dates were calculated from data on age of the embryo and the date the cow was 
sacrificed. Results indicate that most bison cows conceived between July 21 and August 19, 
with the peak about August 1. The earliest conception was July 4, and the latest October 2, 
which indicates that the peak of calving occurred between May 7 and 21 after a gestation 
period of about 285 days. 
INTRODUCTION 
Management of bison (Bison bison bison) herds at Fort Niobrara National Wildlife Refuge 
Nebraska, and at Wind Cave National Park and Custer State Park, both in the Black Hills of 
South Dakota, provided opportunity for a study of reproductive performance of this species. 
R~productive tracts were obtained from cows culled during the months of October and 
November of 1965, 1967, 1968, and 1971. Opportunity to salvage the reproductive tracts 
was timely in that the study of corpora lutea and the early stages of prenatal development 
could be correlated with other studies in progress on bison behavior at Wind Cave and Fort 
Niobrara. Contemporary behavior studies (Fischer, 1968; Herrig and Haugen, 1970; Shult, 
1972; Petersburg, 1973) included bison activity during the rutting and calving seasons. 
METHODS 
Bison uteri collected at the time of slaughtering were refrigerated at about 30°F until 
they could be examined for evidence of breeding. Age of most of the animals concerned was 
determined from ear-tag records. Where individual females had not previously been tagged as 
calves (when vaccinated against brucellosis), age was estimated on the basis of tooth replace-
ment and wear (Fuller, 1959). In a few instances a cow's age could only be approximated as 
adult. 
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The ovaries, when available, were placed in 70% alcohol for temporary holding, and later 
were measured for size and cross-sectioned with a razor blade to expose corpora lutea. In 
some cases, one or both ovaries were not available for examination. Membranes, indicative of 
pregnancy, if present, were noted even if occurring only as a blastocyst. Grossly visible 
embryos (for convenience, the terms embryo and fetus are here used as synonymous) were 
measured for rump-crown length by the technique of Cheatum and Morton (1946). Because 
a crown-rump length growth curve for bison is not available, the curve reported by Winters et 
al. (1942) for domestic cows was used to estimate ages of embryos. Sex of the fetuses was 
noted . 
Numbers of sets of ovaries, numbers of uteri, and numbers for which fetal sex was 
determined vary because, in some instances, only one, and in other instances no ovaries 
were available. For some animals the uterus was not available. Sex of embryos less than 
about 40 days old could not be determined accurately . 
RESULTS AND DISCUSSION 
Corpora lutea 
Of 154 corpora lutea found in bison ovaries, 80 (51.9%) were in the right and 74 in the 
left ovary. In cattle, ovulation has been reported as occurring about 60% of the time in the 
right ovary (Ulberg, 1962). Of the 132 embryos examined, 64 (48.5%) were from the right, 
and 68 from the left uterine horn. Eight of 132 embryos were in the opposite horn of the 
uterus from the ovary containing the corpus luteum of pregnancy. 
Three bison were found with two corpora lutea each. Because twinning is a very rare 
occurrence in bison, the second corpus luteum may represent a second estrus. In one 6112-year-
old cow killed in December, both corpora lutea were in the right ovary, whereas in another 
(a 9-year or older cow killed October 1) both corpora lutea were in the left ovary. In a third 
cow 2112 years old, a corpus luteum was in each ovary when the cow was killed on October 26. 
No sign of chorionic-membrane development could be found in any of these three cows. 
McHugh (1958) reported one set of twins for the Lamar herd in Yellowstone Park. Fuller 
(1962) and Halloran (1968) agree on the rarity of twinning. Fuller (1961) found only a 
single fetus in each of 481 gravid uteri from bison at Wood Buffalo National Park in Canada. 
Age-Breeding Relationship of Cows 
Bison cows ordinarily conceive for the first time at 2 years of age. This is borne out by 
the fact that 34 of 39 2-year-old cows studied were carrying embryos. The remaining five, 
although they had ovulated, were not yet showing signs of p_regnancy, lacking visible fetal 
membranes. They either had not conceived or had been in estrus so recently that embryo 
tissues were not yet visible. Only one of 17 yearling cows showed a corpus luteum, but no 
sign of embryo development could be found. 
Nineteen of 23 3- and 4-year-old cows had been in estrus, as indicated by the presence of 
corpus luteum when removed in the October culling. Fifteen of these showed developing 
embryos. 
Eighty-one cows, 5 years old and older, when slaughtered, had a corpus luteum in one or 
the other of their ovaries, indicating they had undergone estrus in the current breeding season. 
The remaining 10 (12%) did not show any chorionic membranes. Some of these 10 cows, 
however, might have bred just before or could have bred later if they had not been sacrificed. 
Such late breeding is known to occur on rare occasions. In the Yellowstone Park herd winter 
breeding has been noted in rare instances (McHugh , 1958). Other authors of earlier studies 
also have noted rare instances of out-of-regular season calving, even winter calving, which 
would indicate late winter or spring breeding. 
Sex Ratios 
Embryos (ranging in rump-crown lengths from 7 to 243 mm) were recovered from bison 
cows slaughtered between the first week in October and November 12. Sex was determined 
for specimens roughly 45 mm (rump-crown) in length or longer. 
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The sex ratio of 101 embryos from the years, 1965, 1967, 1968, and 1971 (63 from 
Wind Cave, 4 from Ft. Niobrara, and 34 from Custer State Park) averaged 119.4 male 
(54 .5%): 100 female (45.5%). Ten embryos checked in 1969 and 1970 were not included in 
the sample because of some doubt as to accuracy in determining sex of the small-sized 
embryos involved and the limited experience of the assistant at the time. 
The 54 .5% male component in the embryo count compares favorably with findings for 
Yellowstone National Park bison as reported by Meagher (1970) quoting records of Rush 
(1932), and from four later herd reductions where the percentages of male embryos in uteri 
ranged from 52% to 62% and averaged 56% for 348 fetuses. Fuller (1960) found a sex ratio 
of 53% males for 4 72 embryos from wild bison in Wood Bnffalo National Park in Canada. 
Rutting Season 
After assigning ages to the various embryos studied, it was possible to back-date the em-
bryos to an earlier date believed to represent date of conception (Table 1). The distribution 
of the calculated breeding dates checks closely with bull-cow, tending-bond activity (the rut) 
observed in the field each July through early September by Shult (1972) and Petersburg 
(1973) (Fig. 1). Therefore, the growth curve for embryo fetuses of bison and mixed-breed 
cattle, both of which have roughly a 9112-month (285 days) gestation period, seems to differ 
little for the first 3 months after breeding. 
Resulting data indicate that the peak of breeding occurred between July 21 and mid-
August. A secondary and smaller peak of breeding occurred between August 25 and Septem-
ber 3. Cows breeding at 2112 years of age showed a bimodal distribution, with 10 or the 34 
breeding in the latter period. Possibly the second and smaller peak in breeding may represent 
a second estrus. If bison are similar to cattle (Ulberg, 1962), a bison cow can be expected to 
experience another estrus 17 to 24 days later, if she does not become gravid as a result of the 
first estrus. Chances for heifers being bred successfully on the first estrus seem smaller than 
for the older animals because heifers have a shorter estrus than do older domestic cows. The 
normal duration of estrus in domestic cows ranges from 9 to 28 hours (Hafez and Schein, 
1962). 
The sample of calculated breeding dates, however, probably is biased toward early 
breeding because the animals culled were not taken at random but often were selected be-
cause they showed no signs of suckling a calf. Animals in the 3112-year class and older can be 
expected to have calved; therefore, if still suckling a calf, may breed a little later in the season, 
as has been indicated by Petersburg (1973). 
In cows nursing calves, the first heat occurred 72 days after calving (Clapp, 1937; Casida 
and Wisnicky, 1950). These authors also indicated that cows nursing calves had a longer per-
iod between calving and the onset of estrus than cows milked twice a day. If bison have a 
similar delay before the first estrus after calving, and with the peak of calving occurring in 
in mid-May, the cows suckling calves born during that peak may still come into estrus during 
the peak of the breeding season in early or mid-August. 
Age-Breeding Condition of Bulls 
Breeding condition in bulls was indicated by the presence of sperm in the epididymi~ of 
testes of 16 of 22 bulls sacrificed in the fall. Sperm occurred in three of six yearlings, five of 
six 2-year-old bulls, four of five 3-year-old bulls, three of three 4-year-old bulls, and one 5-
year-old bull (Shult, 1972). From observations on dominance among bulls on the range, 
however, it is unlikely that a 1-year-old bull would have opportunity to breed. A bull at this 
age lacks dominance over cows, a dominance that seems necessary for successful copulation in 
cattle. An even more important condition precluding breeding by a yearling bull is that a 
dominant older bull establishes a bull-cow tending bond with any cow coming into estrus. 
The dominant bull drives away intruders of lesser dominance . Younger bulls and others of 
lower rank, which commonly trail after the tending bond pair, may be realistically referred to 
as "satellite" bulls. 
""' 
Table 1. Chronology of breeding and calving dates of 131 bison cows from Wind Cave Park, Custer State Park, and Fort Niobrara National 
Wildlife Refuge. Dates are estimated on the basis of embryo size and a gestation period of 285 days. 
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CONCLUSIONS 
Approximate ages of bison embryos were obtained by comparing rump-crown lengths of 
the bison embryos with the growth curve for domestic cattle embryo lengths. The back-dating 
of those ages to determine approximate dates of conception shows that breeding occurred 
well within the period of bull-cow, tending-bond activity as noted in field studies by Shult 
(1972) and Petersburg (1973) (Fig. 1). 
Indications are that 72 of the 121 (60%) of the cows studied would have calved between 
May 7 and 21. This peak in calving checks closely with postpartum calf counts on the same 
area in 1969 (Shult, 1972) (Fig. 2). His study showed that, of 61 calves produced that year, 
one-third had been dropped by May 7, two-thirds by May 13, and the remaining third there-
after. Evidence therefore indicates that, with use of the embryo growth curve for cattle 
(Winters et al. , 1942), both breeding and calving peaks can be calculated with adequate 
accuracy and that the gestation period for bison is about 285 days, as reported by Seton 
(1929). The 9-month period reported by Brown (1936) is too short. 
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ECTOPARASITES OF THE BADGER, Taxidea taxus 
(SCHREBER, 1778), IN NORTHWESTERN IOWA WITH A LIST 
OF SPECIES RECORDED FROM NORTH AMERICA 1 
Darwin D. Wittrock 2 and Nixon Wilson 3 
ABSTRACT. Eight species of ectoparasites were collected from the badger, Tax idea taxus 
(Schreber) , in northwestern Iowa. These included the ticks Dermacentor variabilis (Say), 
Ixodes cookei Packard , I. kingi Bishopp, and I. sculptus Neumann ; the biting louse 
Neotrichodectes interruptofasciatus (Kellogg and Ferris) ; and the fleas Pulex sp., Opisocrostis 
bruneri (Baker), and Thrassis bacchi (Rothschild). N. interruptofasciatus and T. bacchi are 
recorded from Iowa for the first time. Also , this is the first record of T. bacchi from badger. 
A table listing ectoparasites reported from T. taxus in North America is presented. 
INTRODUCTION 
The badger, Taxidea taxus (Schreber), is a relatively common mustelid throughout Iowa 
(Bowles, 1974) . During the summers of 1971 to 1973, 13 T. taxus were livetrapped in the 
northwestern part of the state and examined for parasites. The internal parasites were dis-
cussed by Wittrock and Ulmer (1974). 
No comprehensive studies exist on the arthropod parasites of badgers in North America; 
however, several workers studying specific groups of ectopl}rasites or the ectoparasites 
of a given area have reported a number of species from this host (Table 1). In our study eight 
species were collected, including four ticks, one biting louse, and three fleas. This study and 
the literature indicate that T. taxus is host to 22 species of ectoparasites in North America. 
An attempt was made to collect all of the ticks and fleas, but only a sample of the biting 
lice, from each host. Specimens are deposited in the collections of the authors and their insti-
tutions ; all were collected by Wittrock. 
The precise locality for each collection is given the first time it is listed . Subsequent 
listings may be matched with these by comparing dates. All collections from Dickinson County 
are within 6.4 km of the Iowa Lakeside Laboratory, which lies 2.4 km west and 5.6 km north 
of Milford, on the western shore of Lake West Okoboji . It is nearest the small community of 
Wahpeton, which is shown on many maps. 
Only primary references to ectoparasites of badgers are listed in Table 1. It was difficult 
to be certain to the exact status of a few less specific references, in which, instance they usually 
were listed . 
lBased in part on a thesis submitted by D. D. Wittrock to the Department of Zoology and 
Entomology, Iowa State University, in partial fulfillment of the requirements for the degree of 
Master of Science. 
2Graduate Assistant, Department of Zoology and Entomology, Iowa State University, Ames, 
Iowa 50010, and Iowa Lakeside Laboratory, Milford , Iowa 51351. 
3 Associate Professor, Department of Biology, University of Northern Iowa, Cedar Falls, Iowa 
50613. 
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Table 1. Ectoparasites reported from the badger, Taxidea taxus (Schreber), in North America. 
Ectoparasite Locality Reference 
A CARI 
Metastigmata 
Amblyomma americanum (Linnaeus) Texas(?) Hooker et al., 1912 
United States Bishopp & Trembley, 1945 
Dermacentor andersoni Stiles Montana Cooley, 1911 
United States Bishopp & Trembley, 1945 
Canada Gregson, 1956 
Idaho Allred , 1968a 
Dermacentor variabilis (Say) United States Hooker et al. , 1912; Bishopp 
& Trembley, 1945 
Texas Irons et al., 1952 
California Ryckman et al., 1955 
Oklahoma Ellis, 1955 
Iowa Present study 
Ixodes cookei Packard Wisconsin Knipping et al., 1950a 
Iowa Present study 
Ixodes kingi Bishopp New Mexico Bishopp, 1911; Cooley & 
Kohls, 1945 
Texas Bishopp, 1911; Irons et al., 
1952 
Wyoming Bishopp, 1911; Cooley & 
Kohls, 1945 
Alberta Cooley & Kohls, 1945; 
Gregson, 1956 
Idaho Cooley & Kohls, 1945; Allred, 
1968a 
Oregon Cooley & Kohls, 1945 
United States Bishopp & Trembley, 1945 
Utah Allred et al., 1960; 
Johnson, 1966 
Iowa Present study 
Ixodes sculptus Neumann Alberta Brown & Kohls, 1950 
Utah Allred et al., 1960 
Idaho Allred, 1968a 
Iuwa Present study 
INSECT A 
Mallophaga 
Neotrichodectes interruptofasciatus California Kellogg & Ferris, 1915 
(Kellogg & Ferris) Colorado Werneck, 1948 
Iowa Present study 
Siphonaptera 
Echnidnophaga gallinacea (Westwood) California Augustson, 1943, 1955; 
Linsdale & Davis, 1956 
Texas Eads, 1950 
Arizona Wehrle, 1953 
ECTOPARASITES OF THE BADGER 
Table 1. continued 
Pulex irritans Linnaeus a 
Pulex simulans Baker 
Pulex sp. 
Chaetopsylla lotoris (Stewart) 
Hystrichopsylla dippiei Rothschild 
Rhadinopsylla sectilis 
Jordan & Rothschild 
Opisocrostis bruneri (Baker) 
Opisocrostis labis 
(Jordan & Rothschild) 
Opisocrostis tuberculatus (Baker) 
Oropsylla arctomys (Baker) 
Oropsylla idahoensis (Baker) 
Oropsylla rupestris (Jordan) 
Thrassis acamantis (Rothschild) 
Thrassis bacchi (Rothschild) 
































Jellison et al., 1943 
Brown, 1944 
Eads & Menzies, 1949; 
Irons et al., 1952 
Wehrle, 1953 
Hopkins & Rothschild, 1953; 
Wiseman, 1955 
Ellis, 1955 
Augustson, 1955; Linsdale & 
Davis, 1956 
Parker & Howell, 1959 
Allred, 1968b 
Woods & Larson, 1970 
Rapp, 1962 
Present study 
Poorbaugh & Gier, 1961 
Ecke & Johnson, 1952 









Knipping et al., 1950b 
Woods & Larson, 1970 
Ecke & Johnson, 1952 
Brown, 1944 
Jellison et al., 1943 
Present study 
Ecke & Johnson, 1952 (vide 
Stark, 1970) 
._Records of Pulex irritans prior to Smit (1958) may refer to P. simulans. 
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Dermacentor variabilis (Say).-CLAY CO., Dickens, 9.3 km E, 4.8 km N (Lost Island Lake): 
14 do, 18 99, 24.VI.1972. DICKINSON CO., Wahpeton (Iowa Lakeside Laboratory): 2500, 
17 99, 7.VII.1971; 12 oo, 699 , 10.VII.1971; 4 oo, 2 99, 14.VII.1971 ; l o, 8 99, 16.VII.1971; 
1o,19 21.VII.1971; 1 o, 1.VIII.1971 ; 1o,2.VIII.1971; 19, 4.VIII.1971; 7 oo, 4 99, 9.VI. 
1972; 6 oo, 1 9, 27.VI.1973. PALO ALTO CO ., Ruthven, 9.7 km N (Lost Island Lake): 8 oo, 
11 99, 23.VI.1972. 
The American dog tick was the most frequent ectoparasite encountered in the survey, 
with 12 (92%) T. taxus infested and up to 42 adult ticks collected from one host. Five bad-
gers collected in June (one negative) and July, and three collected in August averaged 14, 15, 
and 1 tick, respectively. The abrupt decline in number of adult ticks collected in August as 
compared to June and July is attributed to a seasonal decrease in activity (cf. Bishopp and 
Smith, 1938 ; Smith et al., 1946; Eddy and Joyce, 1944). 
There are many reports of D. variabilis from Iowi;t (e.g., Cooley, 1938; Jordan, 1938; 
Eddy and Joyce, 1942; Bishopp and Trembley, 1945) and Eddy and Joyce (1944) have re-
ported on its life history in the state. 
Ixodes cookei Packard.-DICKINSON CO. : 1L, 4.VIII.1971. 
This species seldom was recorded from Iowa or the badger. Eddy and Joyce (1942) 
mention records from three counties without giving details; Knipping et al. (1950a) listed 
three records from the badger from Wisconsin . Distribution of the host and parasite do not 
overlap extensively, which may account for the lack of records . I . cookei has essentially an 
eastern and midwestern distribution, whereas that of the badger is primarily western. 
Ixodes kingi Bishopp.-DICKINSON CO.: 1 o,399, 7.VII.1971 ;3oo, 699, 5 NN, 14.VII.1971. 
13 oo, 9 99, 2 NN, 16.VII.1971; 1o,1N,21.VII.1971 ; 5 oo, 3 99, 15 NN, 4.VIII.1971; 1 o, 
2 99, 9.VI.1972; 2 oo, 27.VI.1973. PALO ALTO CO.: 4 99, 1N, 2 LL, 23.VI.1972. 
The rotund tick is a frequent ectoparasite of T. taxus in western North America. We 
found eight (62%) badgers infested with the highest infestation rate (80%) and greatest num-
ber of specimens collected (44) in July. Eddy and Joyce (1942) thought the species to be un-
common in the state and knew of only two specimens from two counties. However, since we 
collected 79 specimens of all stages (plus additional specimens from other hosts), it does not 
appear to be a rare tick in northwestern Iowa. 
Gregson (1971) reported the presence of two populations of I. kingi. Large specimens 
infesting carnivores, spermophiles, and prairie dogs (Cynomys spp.) occurred east of the Rocky 
Mountains and the Wasatch Range. Small specimens infesting pocket gophers(Thomomys spp.), 
kangaroo rats (Dipodomys spp.), and mice (Peromyscus spp.) were found west of these moun-
tain ranges. In Iowa 10 males had an average median plate length of 1.11 mm and a range of 
1.06 to 1.16 mm. For the same number of females the respective values were 1.44 mm and 
1.32 to 1.48 mm; for 10 nymphs, 0.59 mm and 0.56 to 0.62 mm, respectively. These meas-
urements are similar to those given by Gregson (1971) for the large population in Canada. 
Ixodes sculptus Neuman.-DICKINSON CO.: 1 9,14.VII.1971; 1N,9.VI.1972. 
This species is parasitic on various rodents and their predators. In Iowa, Spermophilus 
tridecemlineatus (Mitchill) appears to be a favorite host (Hixon, 1932; Eddy and Joyce, 1942), 
and the two specimens listed above probably were acquired during predation by the badger on 
this host. 
Eddy and Joyce (1942) briefly mentioned records from five counties, and Hixon (1932) 
studied the life history of this tick in the state . 





Neotrichodectes interruptofasciatus (Kellogg and Ferris) .-CLAY CO. : 2 do, 2 99, 24.VI.1972. 
DICKINSON CO.: 1 9, 1 N, 7.VII .1971 ; 3 do, 18 99, 4 NN, 14.VII.1971 ; 1o, 29 99, 16 NN, 
1.VIII.1971; 3 do, 19 99, 24 NN, 2.VIII.1971; 2 do, 14 99, 25 NN, 9.VI.1972 ; 24 do, 13 99, 
88 NN. 27.VI.1973. O'BRIEN CO., Primghar, 1.6 km N, 0.8 km E: 2 do, 4 99, 2 NN, 9.VI. 
1972. PALO ALTO CO.: 2 do, 14 99, 23.VI.1972 . 
This species is specific to T. tax us and should occur throughout the range of the host. 
In our survey it was the most numerous ectoparasite and second to D. variabilis in frequency 
(69%). Some badgers carried extremely large numbers of lice but only a few were collected. 
Males were relatively scarce in our samples and in only one instance, where 16 or 
more specimens were collected, did they even approach (and actually surpass) the number of 
females. Price and Emerson (1971) reported the apparent absence of males in a species of this 
family from Geomys. 
N. interruptofasciatus is reported from Iowa for the first time. 
Order Siphonaptera 
Family Pulicidae 
Pulex sp.-DICKINSON CO.: 3 99, 16.VII.1971; 19, 21.VII.1971. 
P. irritans and P. simulans are listed from T. taxus. Smit (1958) discussed their status 
and demonstrated that the latter species was valid and not a synonym of the former species, 
as was considered for 50 years. Females of the two species cannot be reliably separated 
morphologically. Reports of P. irritans are more numerous but some records prior to 1958 
may refer to P. simulans. 
Family Ceratophyllidae 
Opisocrostis brun"eri (Baker).-O'BRIEN CO. : 1 d, 9.VI.1972. 
Ground squirrils (Spermophilus spp.) are the usual hosts for this flea, with occasional 
records from their predators. The badger is listed as a host for the second time. 
Fox (1940) and Joyce and Eddy (1944) mentioned several records from Iowa. 
Thrassis bacchi (Rothschild).-DICKINSON CO.: 2 do, 21.VII .1971. 
The host relationships of T. bacchi are the same as for 0 . bruneri . This is the first 
report of the species from badger and from Iowa. 
Stark (1970) recently revised the genus Thrassis and indicated a disjunct population of 
T. bacchi in southcentral Wisconsin (cf. Map 6, Stark, 1970). He indicated no records of this 
species closer to the population in Wisconsin than eastcentral South Dakota. Our specimens 
from northwestern Iowa narrow the distance between these two populations and we feel 
eventually they will be found to meet. 
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BIOLOGY AND DESCRIPTIONS OF IMMATURE STAGES OF 
THE SHORE FLY SCATOPHILA IOWANA (DIPTERA: 
EPHYDRIDAE) I D. L. Deonier 1 
ABSTRACT. Adults of Scatophila iowana Wheeler were collected originally at a spoil-bank 
seep in central Iowa. The specific microhabitat of the adults, viz., . cattle-track depressions 
proved also to be that of the larvae. Microscopic examination of the gut contents of 17 
second- and third-instar larvae showed sand grains, cyanophycean and diatom algae, and 
numerous Gram-positive bacteria. The larvae and puparium of Scatophila iowana are described 
and compared with those of S. unicornis, the only congener previously described in the im-
mature stages. 
INTRODUCTION 
The genus Scatophila includes 22 Nearctic species, 17 of which are known only from 
localities west of the Mississippi River. Sturtevant and Wheeler (1954) described 12 of these 
as new and Wheeler (1961) described S. iowana from two Iowa localities. The most wide-
spread species of the genus isScatophila despecta (Haliday ), occurring throughout the Northern 
Hemisphere (Sturtevant and Wheeler, 1954). 
The immature stages of only one species of the genus have been previously described. 
This general absence of descriptive information on immatures for other congeners seemed to 
justify this study, the purposes of which are to present bionomic information and to describe 
the first-, second-, and third-instar larvae, and the puparium of S . iowana. 
MATERIALS AND METHODS 
Immature stages were collected by suction with a battery syringe and by transferring 
the stages and their microhabitat substrate with a hand spade to enamel pans. In the labora-
tory the immature forms were taken from the substrate by forceps and dropper pipette. 
Isolated larvae were kept on small relatively undisturbed pieces of the original substrate in 
small culture dishes topped with net-covered glass lantern globes. Puparia were isolated on 
moistened cotton in 75-ml glass tubes plugged with cotton. Larval specimens were }<:illed in 
hot water and preserved in glycerol within plastic microvials or mounted in diaphane (euparol) 
on glass microscope slides. Specimens are in the Iowa State collection and my personal 
collection. Illustrations were made with the aid of an ocular grid and graph paper. 
RESULTS 
Bionomics 
This species has only been collected around two seeps (one definitely a spoil-bank 
type) in Iowa. The larvae were discovered only after a majority of the adults (approximately 
1200 of 1270 collected) were found to be resting in old, deep, cattle-track depressions m the 
sand and mud. The adults were collected by covering these holes with a standard aerial insect 
1 
Associate Professor, Department of Zoology, Miami University, Oxford, Ohio 45056. 
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net and blowing strongly into the holes thus forcing the flies up into the net. The larvae and 
puparia were found on the bottom (some in water) and on the damp inner walls of all depres-
sions occupied by adults. The tracks were all in an area of about 25 m2 in and on the edges 
of the seep, which consisted of small pools of water running from the base of a spoil bank 
(two large mine-refuse accumulations). Except for a sparse cover of grasses and a few trees, 
this habitat appeared physiographically similar to some well-known alkaline ephydrid habitats 
in the West. Mineral encrustations on rocks enhanced this impression; however, the pH of 
water in the bottoms of three holes tested 5-6. 
Habitat data reported for adult Scatophila are as follows: 
Wet stone and wet flower pots in greenhouse (Bolwig, 1940, for S. unicornis); moist 
sand beaches, moist sand [shores], sandy-gravelly beach area, sea beach, sandy freshwat~r 
ponds, mud shores of streams and lakes, manure heap , and greenhouse (Sturtevant and 
Wheeler, 1954, for 11 Nearctic species) ; watt, salt-marsh meadow, moist meadow, maritime 
grass pool, limnic high sand beach, dune heath, and mud shore (Dahl, 1959, for three 
Scandinavian species); sedge meadow, limnic wrack, mud shore, sand shore, freshet seep, and 
spoil-bank seep (Deonier, 1965, for five Iowa species). Dahl listed S . despecta, S. cauiceps, 
and S. flauitarsis as rare in their Scandinavian habitats. Most of the Nearctic species seem to 
be rare except S. arenaria on moist, fresh-water sand beaches, S. iowana in spoil-bank seeps, 
and perhaps S. unicornis in greenhouses. 
Microscopic examination of the gut contents of 17 second- and third-instar larvae 
showed the presence of fine sand grains, fragments of cyanophycean algae, diatoms, and 
Gram-positive bacteria. Larvae are believed to obtain nutrients primarily from the cya-
nophyceans and diatoms, and that the bacteria represent incidental ingestions from a micro-
flora normally associated with cattle dung, etc. The dominant gut contents of the adults 
were diatoms and cyanophyceans (Deonier, 1972). Twenty adults were observed probing 
their proboscides in the algal film on the walls of two of the cattle tracks. For the adult of S. 
unicornis, Bolwig (1940) stated, "Its food seems to be diatoms, on which it is dependent." 
However, he did not comment on the larval food. 
Bolwig observed that the duration of the three larval stages and the puparial phase was 
2 to 3 weeks for S. unicornis. His observations showed that ovipositing females at least 
partially cover the eggs with feces and that the larvae (starting with the first instar) cover their 
body with sand grains and fecal pellets by creeping in under them. 
I was not able to measure any of the immature stadia, except for a crude measurement 
of 4.5 days for the puparial phase of one specimen. Neither was I able to observe ovipositing 
in S. iowana; however, all of the larvae and, to some extent, the puparia were covered with 
fine debris which, adhered to the microspinules. 
Description of Immature Stages 
Material is from 3 mi W. of Boone, Boone Co., Iowa (VII-4-1960, D. L. Deonier). 
Because additional material has not been forthcoming, it seemed preferable to publish data 
from the available specimens. Size measurements are in millimeters; means in parentheses. 
Egg. Grayish-white, chorion with faint reticulated sculpturing apparent dorsally, 
micropyle short and apparently terminal. Length about 0.3, maximum breadth 0.14. Only 
one partially collapsed egg available for study, not positively associated with S. iowana. 
First-Instar Larva. Whitish, integument translucent; cuticle sparsely microspinulose. 
Length 0.56 to 0.80 (0.68); maximum breadth 0.13 to 0.45 (0.29); body fusiform, anterior 
1/4 tapering anteriad, posterior 1/3 tapering to base of terminal posterior spiracles; segmen-
tation indistinct, with several incomplete transverse furrows. Anterior spiracle absent. Hypo-
stomal sclerite and frontoclypeus (pharyngeal sclerite of authors) fused, cephalopharyngeal 
skeleton very lightly pigmented, length 0.10. Mouth-hooks paired , with very slightly curved, 
deeply pigmented hook part and subhyaline base part; hook to base lenths as 1:2. Denticular 
sclerites apparently present near anterior tips of hypostomal sclerite, parastomal bars apparent-
ly fused to tips of hypostomal sclerite. Gornua very faint at tips, dorsal bridge indistinct. 
Posterior spiracle without noticeable tracheospiracular siphon ; posterior spiracular peritreme 
lightly pigmented, about twice as long as broad , with six apical spiracular setulae; two small 
elliptical spiracular orifices. (Based on two specimens; two others ecdysed to second instar). 
Second-Instar Larva. Cream-colored, integument translucent; cuticle microspinulose, 
but less densely so than in third instar. Length 1.35 to 1.15 (1.57); maximum breadth 0 .30 
to 0.45 (0.37); body subfusiform, anterior 1/4 to 1/3 tapering to very short head lobe; abdo-
men tapering only slightly to tracheospiracular siphons, then very rapidly into short post-
spiracular protuberance with anal plate on its ventral surface;segmentation indistinct. Anterior 
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spiracles on prothorax noticeably projecting anterolaterad in dorsal view, with four or five 
digitiform papillae each with one small apical spiracular orifice. Hypostomal sclerite and 
frontoclypeus (pharyngeal sclerite of authors) of cephalopharyngeal skeleton fused (Fig. 10); 
skeleton lightly pigmented medially ; dorsal and ventral bridges nearly hyaline; cephalopharyn-
geal length (except mouth-hooks) 0.25 to 0.30 (0.27). Paired smooth, mostly deeply pig-
mented mouth-hooks articulating posteroventrally with ends of hypostomal sclerite; mouth-
hook beak part with very small window, about 1/2 of base part nearly hyaline; hook to base 
lengths as 2:3. Paired lightly pigmented dental sclerite ; parastomal bars apparently fused to 
tips of hypostomal sclerite ; salivary-duct orifice about twice as far from anterior end of hypo-
stomal sclerite as from ventral bridge. End of dorsal cornu with one very small window; 
ventral cornu with noticeable emargination on its upper edge. Ventral length of fronto-
clypeus (posteriad from anterior edge of ventral bridge) 1.6 to 1.8 times hypostomal sclerite 
length (anteriad from anterior edge of ventral bridge); longitudinal distance anterior to bifur-
cation level (excluding mouth-hook) 1.3 to 1.6 times distance posterior to bifurcation level 
(ventral cornu length); ventral cornu length 2.7 to 3.0 times minimum dorsoventral inter-
cornual distance. Posterior tracheospiracular siphon 1. 7 to 2.0 times as long as posterior 
spiracle ; posterior spiracular peritreme moderately pigmented, vasiform with 9 or 10 elliptical 
spiracular orifices and one spiracular remnant or scar about three times as large as one 
spiracular orifice (Fig. 5, SPO, SPR) ; spiracular setae absent. (Based on five specimens; one 
other ecdysed to third instar). 
Third-Instar Larva. Cream-colored, integument semi-translucent ; cuticle microspinu-
lose, densely on abdominal dorsum. Length 1.95 to 2.70 (2.20); maximum breadth 0.40 to 
0.70 (0.53); body subfusiform, anterior 1/4 tapering to short, indistinct head lobe ; abdomen 
not tapering or only slightly to tracheospiracular siphons, then rapidly tapering into a post-
spiracular protuberance bearing the anal plate ; segmentation indistinct, many incomplete 
dorsal and few ventral transverse furrows. Anterior spiracle protrusile, with four to seven 
digitiform papillae each having one small apical spiracular orifice (Figs. 3, 11). Hypostomal 
sclerite and frontoclypeus (pharyngeal sclerite of authors) of cephalopharyngeal skeleton not 
fused (Figs. 4 , 7); anteroventral part of hypostomal sclerite, ventral bridge, and inner portions 
of cornua deeply pigmented ; cephalopharyngeal length (excluding mouth-hooks) 0.28 to 
0.35 (0.33). Paired, smooth , deeply pigmented mouth-hooks articulating posterod9rsally 
with ends of hypostomal sclerite; mouth-hook base part fenestrate ; hook to base lengths as 
3:2. Paired dental sclerites (Figs. 4 , 7, DS) at anterior ends of hypostomal sclerite, each pro-
jecting ventromediad ; so-called ligulate sclerite (Fig. 7, LS) triangular in ventral view with 
lightly pigmented medial plate , apparently fused anteriorly to transverse bridge connecting 
anterior ends of hypostomal sclerite; crosspiece at midlength of hypostomal sclerite showing 
salivary duct orifice (Fig. 7, SD). Parastomal bars projecting anteromediad over ligulate 
sclerite nearly to end of hypostomal sclerite. Phragmata of frontoclypeus connected by 
moderately pigmented, double-dorsal bridge and deeply pigmented ventral bridge (Fig. 4, 
DB, VB); end of dorsal cornu with on·e or two small commalike windows. Ventral length of 
fron toclypeus 1.7 to 2.0 times hypostomal sclerite length; longitudinal distances anterior 
(excluding mouth-hook) and posterior to bifurcation level (of cornua) subequal; ventral cornu 
length (from bifurcation) 2.7 to 3.0 times minimum dorsoventral intercornual distance. 
Posterior tracheospiracular siphon 2.5 to 3.0 times as long and 1.5 to 2.5 times as wide as 
·posterior spiracle (Fig. 3) ; posterior spiracular peritreme deeply pigmented, vasiform, with 9 
or 10 spiracular orifices and one extensive spiracular remnant or scar (Figs. 6, 8, SPO, SPR); 
peritreme wall thick, enclosing a spiracular atrium (Fig .. 8, SPA) ; spiracular setae absent. 
(Based on 12 specimens; two others pupariated). 
Puparium. Empty puparium opaque, light grayish-brown, boat-shaped with dorsally 
projecting posterior tracheospiracular siphons (Fig. 1); cuticle densely microspinulose dorso-
laterally on abdomen, sparsely laterally and ventrally and on anterior end. Length 2.17 to 
2.50 (2.31), maximum breadth 0.80 to 1.00 (0.84). Minimum breadth at anterior end (in 
dorsocephalic cap : Figs. 1, 2, DCC) ; length eight times minimum breadth ; maximum breadth 
3.0 to 3.5 times minimum breadth. Anterior spiracle deeply pigmented, with vertically aligned 
papillae projecting slightly anterolaterad ; posterior tracheospiracular siphon and spiracle very 
similar to those of third-instar larva. Postspiracular protuberance shortened from third-instar 
size. (Based on six specimens; two eclosed). 
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Differentiation from Scatophila unicornis 
The following characters taken from Bolwig's (1940) illustrations and descriptions of 
S . unicornis differentiate, in part, its immatures from those of S . jowana. 
Body segments distinct ; setulae present laterally on abdomen ; mouth-hook beak: base 
lengths as 3:2; salivary duct orifice absent from hypostomal crosspiece; ventral bridge 
narrow; dorsal bridge single, projecting far anteriad; ventral cornu nonfenestrate; ventral 
cornu length 3.8 times minim11m dorsoventral intercornual distance in third-instar and 
1.4 in second-instar larva ; tracheospiracular siphon 3 times as long and wide as spira-
cle; posterior peritreme conical, with 4 spiracular orifices; posterior spiracular setulae 
retained in second-instar larva ; puparium down-curved anteriorly; puparium length 7 
times minimum breadth. 
Most of the other characters described for S . iowana, show considerable similarity with S. 
unicorn is. 
DISCUSSION 
The immatures now known for two Scatophila show some similarities with other 
ephydrine immatures. The eggs resemble some;-.rh~t those of Ephydra riparia and Scatella 
bryani. The separate, i.e., unfused state of the hypo;;tomal sclerite (and other cephalopharyn-
geal characters) in the third-instar larva are similar to those in Ephydra bivittata and E. 
riparia. The anterior spiracles resemble those of Ephydra subopaca except in number of papil-
lae; and actual size and the dorsal projection of the tracheospiracular siphons compare super-
ficially with the condition in the puparium of Dimecoenia zurcheri (as illustrated in Hennig, 
1943). The posterior spiracular setulae of the first-instar larvae are similar in their direction 
and relative size to those in E . riparia (illustrated by Trag~rdh, 1903) and to those in first-
instar larvae of some Hawaiian Scatella, which are spinous and not palmate according to 
Hennig (1943). The most conspicuous departure from the external ephydrine appearance by 
Scatophila larvae is their lack of noticeable creeping welts and the associated ventral spinosity. 
Hennig has indicated that several Scatella larvae also lack conspicuous creeping welts (para-
podia and pseudopodia of some dipterists). 
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Figures 1to11. Anatomy of immature stages of Scatophila iowana Wheeler. 
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EFFECT OF DIFFERENT SPRING SOIL-MOISTURE LEVELS 
ON MOISTURE STRESS 1 I David Zanzalari 2 and R. H. Shaw 3 
ABSTRACT. A program for predicting soil moisture and a stress index for corn was used to 
measure the effect of different levels of spring soil moisture on corn yields. A regression 
equation using the stress index was used to estimate corn yields. Three spring-moisture 
starting levels were used: 20%, 60%, and 100% of field capacity. Actual weather data for 
each year for the 20-year period, 1951to1970, were used to compute an estimated yield for 
each year for each starting level of spring moisture . When the 100% start was compared to 
the 20% start, the average yield reduction ranged from 3750 kg/ha in northwestern Iowa to 
near 1800 kg/ha in central and eastern Iowa. A greater reduction in yield occurred when the 
starting soil moisture dropped from 60% to 20% of field capacity, compared with a drop from 
100% to 60%. The value of the field capacity was also shown to affect this difference, with 
higher capacity soils showing a greater decrease in yield than did lower capacity soils when 
starting soil moisture dropped from 60% to 20%. 
INTRODUCTION 
Moisture stress, resulting from midsummer shortages of soil moisture, is related to both 
warm-season rainfall and spring-moisture reserves. With lower reserves more summer rainfall 
is required to meet the crop's demand for water. Both factors are important in determining 
the final crop yield. Iowa is located between the more humid climates to the east, where 
excess moisture in the spring is common, and the more arid climates to the west, where 
deficient moisture is nearly always a problem. In such a position both warm-season rainfall 
and spring-moisture reserves can vary widely between years, or within a year at different loca-
tions (Shaw, Felch, and Duncan, 1972). In some years Iowa farmers are plagued by too much 
rainfall at certain times of the year. In other years, because of low rainfall, parts of Iowa may 
be so dry that they resemble Koeppen's B (dry) climates (Trewartha, 1968). 
Under such a range of conditions it is important to assign probability values to 
yield potential under different starting levels of spring moisture. A stress index developed 
for Iowa conditions (Corsi and Shaw, 1971; Shaw and Felch, 1972) provides a mechanism 
by which this can be done. In the study reported here the 20-year period, 1951 to 1970, 
was used to evaluate the effects of three different levels of spring soil-moisture reserves on 
corn yields in Iowa. Although these levels were specified, the actual weather observations 
that occurred during the rest of the season were used to determine the stress conditions and 
yields for each year. 
1 Journal Paper No. J-7860 of the Iowa Agriculture and Home Economics Experiment Station, 
Ames, Iowa 50010. Project 1989. 
2 Formerly, Graduate Research Assistant, Department of Agronomy"Iowa State Univers~ty, 
Ames, Iowa, now Hydrologist Intern, River Forecast Center, Nat10nal Weather Service, 
Cincinnati, Ohio. 
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DATA AND PROCEDURES 
The soil-moisture and stress-index programs used here have been developed from a 
soil-moisture-survey program started in 1954. The soil-moisture sites represent "typical" 
soils for different parts of the state. These sites have been located in relatively level areas, 
or near the tops of ridges, but never where runoff water could run onto the area and accumu-
late. In this study a total of 15 locations was used (Fig. 1). Precipitation data used in com-
puting the soil-moisture budget came from rain gages located at the experimental farms; or, 
when the site was not at an experimental farm, the closest, official rain gage available was 
used. In no instance was the gage more than a few miles from the sampling site. 
Evaporation data are a necessary input to the moisture program. By using the 5 to 7 
Iowa sites available, as well as data from neighboring states, daily isopleth maps were drawn 
for the April-through-October period. Estimates of daily evaporation for each site were 
made from these maps for each location used in the study. 
The moisture-stress index used is one that compares actual evapotranspiration (ET) 
with the potential evapotranspiration (PET). This takes into account the balance between 
the available soil moisture and the atmospheric demand for water. The stress index (1-ET/PET) 
has been described by Corsi and Shaw (1971) and by Shaw and Felch (1972). Theore-
tically, it can range between 0 and 1 for each day. The index is calculated daily during a 
66-day period. The calendar days included are determined by the silking date of corn. The 
sum of the 66 daily indices is the seasonal stress index. If a standard calendar period is used, 
the 66-day period includes the dates from June 27 to August 31, with the average silking date 
being July 30. For this study the actual silking date was used for each year. 
April 15 was used as the uniform starting date for 'characterizing the soil-moisture 
profile for all locations for all years. Data were calculated for the 20-year period, 1951 to 
1970. Since the effect of the initial soil moisture on the seasonal stress index was being 
studied, the actual, initial, soil-moisture profiles were not used for the stations; rather, theo-
retical, starting values were employed. Moisture values of 100%, 60%, and 20% of field capa-
city content were used as starting values. For this paper, 100% field capacity will be referred 
to as the "wet case." The terms "medium case" and "dry case" will refer to the starting soil-
moisture levels of 60% and 20% field capacity. 
In the soil-moisture-budget program the 5-foot profile is divided into 10, 6-inch 
layers. For the wet and medium cases uniform percents of field capacity of 100 and 60 were 
used for all 10 layers. In the dry case the first two layers were set at 50% of capacity, where-
as the remaining layers started at 10% of field capacity. This averaged to 20% for the entire 
profile. It was assumed that, even with a dry profile, the top layers would be recharged to 
50% by fall and winter precipitation. Actual data collected from the Iowa moisture survey 
gave distributions approximating those used. 
A special series of runs were made for Ames, Bloomfield, and Doon, assuming field 
capacity values of 6, 9, and 12 inches for each station. These stations were selected to repre-
sent a range of precipitation levels. In addition, for Ames, Beaconsfield, and Bloomfield, runs 
were made with starting values of 20, 30, 40, 50, 60, 80, and 100% of field capacity. 
The stress index was calculated for each of the 20 years of record by using the actual 
rainfall and evaporation data for each site for each year and using the specified starting-soil-
moisture levels. Twenty seasonal-stress indices for each location for each starting moisture 
were thus available for the analysis. 
To estimate the effects of the starting soil moisture on corn yield, the regression equa-
tion, Y = 8616.8 - 135X (Shaw and Felch, 1972), was used in predicting the annual yields for 
high-yielding sites. Y represents the estimated corn yield in kilograms per hectare and X is 
the seasonal-stress index. Although Shaw and Felch (1972) found a somewhat different 
regression equation for moderate yielding sites, it was assumed here that, under the best of 
management conditions, the high-yielding-site regression would be the best yield predictor. 
It was used for all locations. 
RESULTS AND DISCUSSION 
In considering the effect that initial soil moisture has on corn yields, the effect of the 
magnitude of the field capacity of the soil needs to be considered. Weather data for Ames, 
Bloomfield, and Doon were used to study this problem. Values of 6, 9, or 12 inches were 
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used for field capacity. Very few soils in Iowa would have a field capacity as low as 6 inches. 
All three stations showed similar effects for the different field-capacity values. When a high, 
field-capacity value (12 inches) is used, index values rise sharply as the starting moisture 
decreases (Fig. 2). When reserves are much below capacity , gains by precipitation become 
important, and very large amounts of precipitation are needed to recharge the profile of a 
high-capacity soil. With a low field capacity the index values are relatively constant. With a 
wet start the highest stress index is obtained with the lowest field-capacity value. At 20% of 
capacity it is starting out with fewer inches of deficit, than would one with high-capacity. 
40 
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Figure 2. Relationship between a moisture-stress index and starting soil moisture for field 
capacity values of 6, 9, and 12 inches, at Ames. 
When spring reserves are at, or near, capacity in a low-capacity (6-inch) soil, only eva-
porative water loss is important because any possible increase in water content is lost in 
percolation and runoff. Because small losses of water will mean a relatively large drop in the 
percentage of available water present, the stress index tends to be higher than for a soil with a 
large capacity. Lighter soils can recharge their water supplies faster when precipitation is 
high. Because of the tendency of lighter soils to recharge their moisture supply under Iowa's 
rainfall conditions before the critical stress period (even when starting out at lower values), 
sites with low field capacities will show little difference in the 20-year, mean-index values for 
a range of starting moisture values. If the seasonal rainfall level is inadequate, a low-capacity 
soil will suffer severe yield reductions because the reserve will be quickly exhausted. 
The effect of the seven different starting levels on the stress index can be seen in 
Fig. 3. The field-capacity values used are the actual values for each site. The curves are rela-
tively flat for the higher starting percentages of field capacity , then climb sharply as the 
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starting percentages get lower. At Ames there was little difference between starting at field 
capacity , or at 60% of capacity. Indeed, in 13 of the 20 years the seasonal index was the 
same. Below 60% starting moisture the index values rose almost linearly. With a 20% starting 
value the profile was completely recharged only once in 20 years. Rainfall is not plentiful 
enough at Ames to completely recharge the soil when starting values are low. With higher 
precipitation amounts there is a greater tendency to recharge the profile, resulting in a smaller 
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Figure 3. Relationship between a moisture-stress index and seven starting soil moistures for 
three Iowa sites. Twenty-year precipitation means for the April 15 to June 30 period 
chosen to represent the recharging period. 
At Beaconsfield and Bloomfield, where field capacity values are higher and rainfall is 
lower, the index values begin to rise at a lower starting value and reach a higher stress index. 
These types of differences must be kept in mind in examining the figures which follow. 
Although significant stress gradients can be detected across the state (with the excep-
tion of extreme northwestern Iowa), moisture stress is, on the average, small when soil mois-
ture conditions start wet. Average values for the different sites are shown in Fig. 4. In eastern 
Iowa, index values are very low. With a medium start the index value is still very low in the 
east, but increases more in the west, particularly in the extreme northwest (Fig. 5). With a 
dry start (Fig. 6) the average stress-index values are higher and show a somewhat greater gra-
dient across the state. 
The estimated, average-yield differences between wet and dry starts are shown in Fig. 
7. Differences are highest in the northwest, with a secondary peak in the southeast. The 
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Figure 7. Yield differences in kg/ha between wet and dry starts. Stress index differences in parentheses. Values represent 20-year means for the period, 
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Figure 8. Yield differences in kg/ha between wet and medium starts. Stress index differences in parentheses. Values represent 20-year means for the 
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largest value was at Doon, where the yield reduction was 3750 kg/ha (59.6 bu/ A) . The 
smallest reduction was at Ames where the yield was reduced 1718 kg/ha (27.3 bu/A). Zero-
stress yield was estimated at 8619 kg/ha (137 bu/A). Yield differences between the wet and 
medium start average much lower (Fig. 8), but show a similar pattern. The largest reduction 
was 1202 kg/ha (19.1 by/A) at Doon, while the smallest was 268 kg/ha (4.3 bu/A) at Cedar 
Rapids. This was expected from the results shown in Fig. 3; i.e., the yield decrease from 
reducing the starting value from 100% to 60% is much less than that from reducing the value 
from 60% to 20%. The greatest reductions in yield would be expected in the northwest, 
because of the lower, warm-season rainfall. The relatively high reductions in the southeast 
are believed partly due to the heavy soils in this area, which have high values for fieM capacity. 
Large year-to-year variations may be expected in yields, particularly for dry starts. 
Data for selected stations are shown in Figs. 9, 10, and 11. Doon was used to represent the 
driest area of the state. Le Mars would show a similar pattern. With a wet start, all the 20 
years show good yields. A medium start is associated with a much greater range of yields, 
with few years having yield reductions of over 50% of zero-stress yield, but with many years 
showing significant yield reductions. A dry start was associated with very few high yields 
and with many low yields; only 3 of 20 years had yields above 50% of zero-stress yield. In 
extreme northwestern Iowa a high-starting, soil-moisture value is needed to have a high 
probability of excellent yields. 
Cedar Rapids was selected to represent the wetter areas of the state. Elkader and 
Independence would show similar patterns. With both wet and medium starts, yields were 
at a high level. With the dry start, a wide range of yields occurred, with about 20% of the 
years having yield reductions of 50% or more. Except for the dry start, a high probability of 
good yields exists. 
Ames was selected to represent the in-between locations, which includes all the re-
maining locations not mentioned in the previous two paragraphs. In the wet case Ames 
showed 1 year with a yield reduction approaching 50%, because of an extremely low rainfall 
year. For the medium start 1 year had a yield reduction greater than 50%, and for the dry 
start, 6 out of 20 years had yields less than 50% of the nonstress yield. Overall, except for the 
dry start, the yield obtained was generally good. 
The period of record used in this study presents a particular problem. The common 
practice in a study such as this is to use the most recent period of record, as was done here. 
However, questions have been raised about how representative this period of weather has 
been. In Table 1, the mean, seasonal-stress index for Ames is given for three different periods. 
Table 1. Mean seasonal-moistur~stress index at Ames for three different periods. 
Period 
20-year means (1951-70) 
10-year means (1941-50) 













Note how much higher the stress index is for the 1933 to 1950 period than for the 1951 to 
1970 period. A recent study by the National Oceanic and Atmospheric Administration 
(McQuigg, 1974) also shows the peculiarity of the recent period of record (Fig. 12). By using 
a weather-yield regression developed by Thompson (1969), the predicted yield record from 
1891 to 1973 was reconstructed for the Corn-Belt states, using the actual weather data for 
each year, but the 1973 technology level (hybrid and fertilizer) for all years. Starting about 
1956, Corn-Belt corn yi~lds have been consistently very high. If this weather pattern con-
tinues, results of the present study would be accurate predictors of expected yields. However, 
if the pattern should revert to the earlier fluctuating pattern of good and bad weather, the 
present study would underestimate the likelihood of corn-yield reductions that would occur, 
because of an underestimation of the degree of stress. 
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Figure 9. Distribution of corn yields at Doon, as predicted by Y = 8616.8 - 135.3X, over the 
period, 1951 to 1970, for three different spring moisture conditions. 
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Figure 10. Distribution of corn yields at Cedar Rapids, as predicted by Y =8616.8 - 135.3X, 
over the period, 1951 to 1970, at three different spring moisture conditions. 
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Figure 11. Distribution of corn yields at Ames, as predicted by Y = 8616.8 - 135.3X, over the 
period, 1951 to 1970, at three different spring moisture conditions. 
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USE OF HILL-PLOTS AND SHORT ROWS TO PREDICT 
SOYBEAN PERFORMANCE UNDER WIDE- AND 
NARROW-ROW MANAGEMENT 1 I D. E. Green 2, 
R. M. Shibles 3, and 8. J. Moraghan 4 
ABSTRACT. The performance of nine soybean lines grown in several types of hill-plots and 
short rows was compared with their performance in three kinds of large yield-plots with row 
spacings of 18, 51, and 102 cm. Relative ranking of lines for height and maturity in large plots 
was accurately predicted by the hill-plots and short rows, but lodging and seed size predictions 
were inconsistent. Seed yield in 102-cm row large plots was more accurately predicted by 
hill-plots and short rows than was seed yield in 51- and 18-cm row large plots. No combina-
tion of seed yield, height, and maturity in hill-plots or short rows gave an adequate esti-
mate of relative seed yield in large plots. 
INTRODUCTION 
The hill-plot method of evaluating lines of crops has received considerable attention, 
especially in the small grains (Bonnet and Bever, 1947; Ross and Miller, 1955; Frey, 1965; 
Jellum, Brown, and Seif, 1963). Advantages generally given for hill-plots include the follow-
ing: (a) lines may be tested when seed supplies are limited, (b) land requirement is small, 
(c) many entries may be evaluated, and (d) soil variability within replications is small. Results 
indicate that the hill-plot method of testing small grains gives experimental precision and ef-
ficiency similar to those for large plots if the number of replications is large enough so that 
sample size is not materially different. 
Sentz (1958) reported that the ranking of soybean cultivars in hill-plots and row-plots of 
the size used in yield testing was not consistent, but Torrie (1962) found that differences 
among soybean cultivars were approximately the same in hill-plots as in large-plot yield-test 
rows. Torrie found, however, that average seed yield was higher and that plants were taller in 
the yield-test row-plots than in hill-plots. 
In a study of competitive effects on seed yield, Brim and Shutz (1968) found that the 
effects in bordered hill-plots and in yield-test rows were essentially the same. Blend per-
formance in the r.ow-plots as predicted by competitive response in hills was very reliable. 
Although most existing information indicates that, for seed yield and other plant charac-
teristics, soybean lines perform similarly in hill-plots and in yield-test row-plots of conventional 
size, no information is available comparing performance in hill-plots with performance under 
other than wide-row management. Therefore, we initiated this study to determine the re-
lationship of seed yield and other characters in hill-plots and short rows, with performance in 
conventional yield-test plots in which the row spacings were 18, 51, and 102 cm. The ob-
jective was to investigate, by using cultivars differing widely in time of maturity and plant 
size, whether unbordered hill-plots or short rows could be used in early generation screening 
of lines for potential performance in narrow- and wide-row management. 
1 Journal Paper No. J-7817 of the Iowa Agriculture and Home Economics Experiment 
Station, Ames, Iowa 50010. Project No. 1869. 
2 Professor, Department of Agronomy, Iowa State University, Ames, Iowa. 
3 Professor, Department of Agronomy, Iowa State University. 
4 Plant Breeder, Agri-Pro, Inc ., Ames, Iowa. (Formerly Graduate Assistant, Department of 
Agronomy, Iowa State University). 
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MATERIALS AND METHODS 
Nine soybean lines were grown in various spacing arrangements in 1967 and 1968. The 
lines were 'Amsoy', 'Hawkeye', 'Harosoy', Harosoy semi-determinate ('Harosoy Dt -2 '), 
'Lindarin', 'Hark', 'Chippewa 64', 'Grant', and 'Portage'. The range in height, maturity, and 
other growth characters of these genotypes should approximate the segregation often en-
countered in populations from adapted x unadapted soybean crosses. 
Two separate studies were grown each year. One study was a conventional yield test, 
arranged in a randomized block, split-split-plot design with three replications. The main 
plots were three row spacings (rows spaced 18, 51, and 102 cm apart). The 102-cm plots 
consisted of three rows, of which only the center was used for measurements and harvested. 
In the four-row, 51-cm plots the center two rows were used, and in the 14-row, 18-cm plots 
we had two border rows on each side of the plot. Within each row spacing, populations of 
260,000, 390,000, 520,000, and 650,000 plants per hectare were grown. Because of previous 
information about the optimum plant population for each row spacing, a population of 
520,000 plants per hectare was used in the 18-cm plots and a population of 390,000 plants 
per hectare was used for the 51- and 102-cm plots. The final split consisted of the nine geno-
types. The area harvested for seed yield was 4.95 m2 • 
The second study consisted of various kinds of hill-plots and short-row arrangements. 
A description of these is given in Table 1. In 1967 six kinds of hill-plots and two kinds of 
short rows were grown. In 1968 four kinds of hill-plots and two kinds of short rows were 
grown. Because the 1967 careful plantings and fast plantings of hill-plots were about equal in 
their prediction of yield and other characters in large plots, only fast plantings were used in 
1968. In addition the number of plants per hill did not significantly affect the results. There-
fore, results will be reported only for hill-plots 5 and 6 in 1967 and 1 and 3 in 1968. Six 
replications were used in the hill-plots and three in the short rows, thus approximately equal 
seed numbers were used. All small plot arrangements were unbordered. Dates of planting 
were May 18 in 1967 and May 11 in 1968. 
In both years plant lodging was rated and height was recorded at maturity, the time of 
maturity (95% of the pods brown) was estimated, seed yield was measured when seed from all 
plots had dried uniformly, and seed size was determined. 
RESULTS AND DISCUSSION 
The relationship between characters in unbordered hill-plots and short rows with the same 
characters in 18-, 51-, and 102-cm conventional, large row-plots is presented in Table 2. In 
1967 the r values relating height and maturity were 0.93 or higher; they were 0.86 or higher 
in 1968. Thus, measurements of these two characters in the hill-plots and short rows ade-
quately described the relative performance of the lines in the three types of large plots. The 
relationships between the hill-plots, short rows, and large-plots performance for seed yield, 
lodging, and seed size, however, were not as close. 
The correlation of seed yield of the lines in the hill-plots and short rows with their seed 
yield in the large plots was lower for 18-cm and 51-cm row large plots than for 102-cm row-
plots both years. In 1968, however, the r values were statistically significant. In 1967 all 
hill-plots were spaced 51 cm apart, center to center. In 1968 two types of hill-plots were 
used-one spaced 51 cm, the other spaced 102 cm apart. The r values relating line performance 
in large plots with performance in hill-plots were higher with the 102-cm hill-plot spacing than 
with the 51-cm spacing. Similarly, the relationships between line yield in 102-cm short rows 
and large-plot yields were greater than for 51-cm short rows and large plots. Evidently, 
competitive effects among unbordered hill-plots or among short rows spaced 51 cm apart 
were different from those occurring in the large bordered plots. The relative seed yield of 
lines in 102-cm-row large plots was predicted more closely by all types of small plots than 
were yields in 18-cm- and 51-cm-row large plots. 
The relationships of lodging in hill-plots and short rows with lodging in large plots were 
quite variable (Table 2). However, the correlations of lodging of lines in the hill-plots and 
short rows with their lodging rating in 102-cm large plots were usually higher than for 51-cm 
and 18-cm rows. In 1968, lodging in 102-cm hill-plots was more closely related with lodging 
in 102-cm-row large plots than was lodging in 51-cm hill-plots. 
The correlations of seed size of lines in small plots with their seed size in large plots were 
inconsistent (Table 2). Seed size in hill-plots was not a good predictor of relative seed size of 
the lines in large plots in 1967. In 1968, seed size in 51-cm hill-plots was more closely related 
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Table 1. Plan ting arrangements used. 
Hill Distance Distance No.b 
Plot Plantinga Between Between Plants/ 
Method Year Method Plots (cm) Plants (cm) Plot 
1 1967 c 51 4.19 9 
1968 F 51 10 
2 1967 c 51 3.43 9 
1968 F 51 15 
3 1967 c 51 4.19 16 
1968 F 102 10 
4 1967 c 51 3.43 16 
1968 F 102 15 
5 1967 F 51 10 
6 1967 F 51 15 
Short 
row (91 cm) 
Method 
1 1967,68 p 102 24 
2 1967,68 p 51 24 
a 
Planting methods: C =careful planting with exact seed placement, F =fast planting with seed 
distributed in 15.2-cm diameter circle, P =planted with a one-row plot planter. 
b 
Plots were double-planted and thinned in careful planting. Plots were over planted by 20% in 
fast and machine plantings. 
Table 2. Correlation (r) of the performance of nine lines of soybeans in unbc•tdered hill-plots (HP) and short-rows (SR) with three types of large plots. 
HP 5 (5lcm-10 seed) 
6 (51cm-15 seed) 
51 cm SR 
102 cm SR 
HP 1 (51cm-10 seed) 
3 (102cm-10 seed) 
51 cm SR 
102 cm SR 
Seed 
Yield 
18cm 51cm 102cm 
.44 .29 .84** 
.60 .52 .85** 
.73* .62 .83** 
.84** .69* .94 *'~ 
.74* .80** .86** 
.74* .84** .91** 
.69* .80** .85** 
.77* .83** .93** 
r for significance at 0.05 = 0.67, at 0.01 = 0.80 
1967 
Height 
18cm 51cm 102cm 
.98** .99** .99** 
.97** .96** .98** 
.99** .99** .99** 
.97** .98** .98** 
1968 
.97** .98** .99** 
.86** .93** .92** 
.91** .94** .96** 










Lodging Maturity Gms/100 seed 
5lcm 102cm 18cm 51cm 102cm 18cm 51cm 102cm 
.42 .70* .98** .96** .97** .47 .47 .41 
.68* .92** .97** .95** .96** .53 .55 .50 
.88** .57 .98** .96** .96** .83* .74* .66 
.49 .53 .97** .93** .95** .94** .96** . . 97** 
.81 ** .70* 1.00** .99** .99** .99** .76* .92** 
.65 .91 ** .99** 1.00** .98** .45 .68* .65 
.51 .70* 1.00** .99** .99** .87** .70* .87** 
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to seed size in large plots than was seed size in 102-cm hills. In 1967, short row-plots pre-
dicted relative seed size of lines better than did hill-plots; but, in 1968, short rows and 
51-cm hill-plots were about equal in predicting relative seed size in large plots. 
Multiple coefficients of determination (R 2 ) involving seed yield, plant height, and time 
of maturity were calculated to see whether seed yield plus other plant characters, measured 
in hill-plots and short rows, would give a better estimate of relative seed yield of lines in large 
plots than did their yield in hill-plots and short rows alone. Standardized regression co-
efficients (b') were computed to estimate the relative magnitude and direction of the asso-
ciations of hill-plot or short row seed yield + height, seed yield +maturity, and seed yield+ 
height + maturity with seed yield of lines in the three large-plot types. 
A comparison of the multiple with the simple coefficients of determination (r2 ) indicates 
that the multiple-character models do provide an improvement in the prediction of relative 
line performance in large plots (Table 3). The model using seed yield, height, and maturity as 
the independent variables was better than the models using only seed yield and height or seed 
yield and maturity . The superiority of the three-factor model was very slight,however,proba-
bly because of the close association between height and maturity in the plant material used. 
Although the multiple-factor models are an improvement, the magnitude of their coef-
ficients is generally low, with one important exception, which we will discuss later. Addition-
ally, the regression coefficients are inconsistent, both in magnitude and sign, from year to year 
and model to model. For example, the regression coefficients of the 1967 two-factor models 
clearly indicate that selecting lines for high performance under narrow-row management should 
involve selecting in hill-plots or short rows for shortness and earliness in addition to high yield. 
The 1967 three-factor model, however, does not always support selecting for shortness and 
earliness. Moreover, the 1968 data do not support selection for shortness and earliness. 
Based on the genetic material used and the parameters evaluated, our present conclusion 
can be only that unbordered hill-plots or short rows are unsuitable for predicting line per-
formance under narrow-row management. We admit, however, that this conclusion may not 
prove tenable if and when other factors are considered. Our results may mean only that we 
measured the wrong or insufficient attributes for prediction of narrow-row performance. 
Had we evaluated additional characters-leaf and canopy characteristics, for example-the 
hill-plot and short row prediction data might have been better. 
Our data do suggest that unbordered hill-plots and short rows, in particular the 102-cm 
short-row method, may be suitable for predicting wide-row management performance. The 
simple coefficients of determination relating 102-cm short-row yield and 102-cm-row large-
plot yield are 0.88 and 0.86 for 1967 and 1968. For selection purposes these are satisfactory. 
Using height or time of maturity in addition to hill-plots or short row yield improves the 
prediction only slightly-<loubtless not enough to warrant the time required to take those data 
on many lines. 
~ 
~ 
Table 3. Association (r2 and R 2 ) of yield, plant height, and maturity in unbordered hill plots (HP) and short rows (SR) with seed yield in large plots. 
1967 
18-cm large plots 51-cm large plots 102-cm large plots 
,2 R1 b' y b' H b' M r2 R1 b' y b' H b' M r1 R1 b' y b' H b' M 
H.P. 5 (51 cm-10 seed) 
y .19 .08 .77 
Y+H .59 2.07 -1.74 .46 1.88 -1.70 .88 1.90 -1.13 
Y+M .43 1.78 -1.41 .34 1.66 -1.82 .81 1.74 -0.95 
Y+H+M .59 2.14 -1.60 -0.21 .47 2.01 -1.43 -0.41 .88 1.97 -1.00 -0.20 
H.P. 6 (51cm-15 seed) 
y .36 .27 .72 
Y+H .53 1.37 -0.79 .66 1.51 -1.14 .72 0.84 0.01 
Y+M .50 1.08 -0.53 .57 1.23 -0.89 .72 0.86 -0.91 
Y+H+M .53 1.27 -0.92 0.13 .53 1.53 -1.48 0.30 .72 0.83 0.11 -0.10 
S.R. 51 cm 
y .53 .38 .69 
Y+H .66 1.06 -0.48 .58 1.04 -0.61 .71 0.68 0.20 
Y+M .61 0.95 -0.35 .52 0.92 -0.48 .73 0.66 0.27 C'l ~ 
Y+H+M .68 1.09 -1.07 0.59 .59 1.06 -1.09 0.48 .75 0.74 -0.57 0.77 trj 
trj 
z 
S.R.102 cm -VJ 
y .71 .48 .88 ::i:: 
Y+H .77 1.30 -0.68 .77 1.20 -0.75 .89 0.96 -2.16 ; re 
Y+M .93 1.38 -0.73 .81 1.34 -0.87 .89 0.87 0.91 trj 
Y+H+M .95 1.35 -0.45 -0.28 .81 1.33 -0.16 0.71 .92 0.84 -0.53 0.62 Yl 








Table 3. continued :::i::i trJ 
0 
1968 rs ...., 
18cm 51 cm 102 cm 5 z 
r2 R1 b' b' b' r2 R1 b' b' b' r2 R1 b' b' b' 
0 
'"Tl y H M y H M y H M Vl 
0 
H.P. 1 (51cm-10 seed) -< to 
y .55 .64 .74 trJ ;J> 
Y+H .66 0.20 0.65 .83 0.38 0.49 .82 0.41 0.54 z 
Y+M .83 0.20 0.76 .79 0.40 0.57 .93 0.42 0.62 "'O trJ 
Y+H+M .90 0.56 -1.01 1.44 .83 0.64 -0.69 1.03 .97 0.69 -0.75 1.12 :::i::i 
'"Tl 
0 
H.P. 3 (102 cm-10 seed) :::i::i 
3:: y .55 .71 .83 ;J> 
Y+H .55 0.71 0.03 .70 0.86 -0.02 .85 1.29 -0.41 z (") 
Y+M .81 0.05 0.93 .77 0.41 0.50 .90 0.46 0.52 trJ 
Y+H+M .81 0.22 -0.34 0.99 .77 0.58 -0.23 0.54 .95 0.96 -0.65 0.64 
S.R. 51 cm 
y .48 .64 .72 
Y+H .53 0.22 0.52 .66 0.58 0.25 .74 0.54 0.34 
Y+M .82 -0.12 .0.99 .76 0.34 0.56 .87 0.31 0.66 
Y+H+M .~4 0.12 -0.45 1.20 .77 0.52 -0.32 0.70 .88 0.47 -0.33 0.79 
S.R.102 cm 
y .59 .71 .86 
Y+H .71 0.21 0.65 .76 0.43 0.27 .90 0.62 0.36 
Y+M .78 0.19 0.72 .76 0.51 0.41 .92 0.61 0.40 
Y+H+M .78 0.26 -0.28 0.93 .77 0.44 0.27 0.21 .93 0.65 -0.19 0.55 
by, bi-J, and bM indicate the standardized regression coefficients for yield, height, and time or maturity, respectively. 
""' tit 
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BARTSCH, ARTHUR GREGORY 
Food Technology 
Effect of the environment on the water activity requirements of Clostridium perfringens 
BAXTER, BOYD RICHARD 
Civil Engineering (Geodesy and Photogrammetry) 
Non-thesis 
BECHTEL, DONALD BRUCE 
Botany 
A light and electron microscopic study of sporogenesis in Physarella oblonga--from the 
vegetative plasmodium through spore germination 
BECK, JOAN MILLER 
Food and Nutrition (Nutrition) 
Interrelationships of dietary energy sources and insulin levels in the pregnant normal and 
alloxan diabetic rat 
BENDIG, LARRY LEE 
Chemical Engineering 
Contact nucleation and small crystal growth 
BENNER, WILLIAM 
Horticulture 
Bioelectrical responses of selected horticultural plants upon application of stimuli and 
certain stresses 
BIERKAMP, ROBERT GLEN 
Education 
Non-thesis 
BLAIR, ROBERT OWEN 
Education (Guidance and Counseling) 
Non-thesis 
BLANCO, CHERYL DUNCAN 





BLINDE, DAVID RALPH 
Solid State Physics 
Low temperature absorption ~pectra and energy levels of HoF 3 in the regions 21625 cm·
1 
to 26160 cm· 1 to 25900 cm· 
BLOCK, DAVID ARTHUR 
Landscape Architecture (Town and Regional Planning) 
Commercial land use planning for American new towns 
BLOCK, ELIZABETH ANNE EDSON 
Child Development 
Vocational aspirations of nine-year-old girls 
BOLDEN, THOMAS D. 
Biochemistry 
A study of some 5' analogs of vitamin B6 
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BONNER, SANDRA EILEEN PEDERSEN 
Education 
No thesis 
BOWLES, GLENN RENO, II 
Landscape Architecture (Town and Regional Planning) 
MASTER'S THESES 
Environmental considerations for land use change (An alternative to land use planning) 
BRANNIAN, LAUREL ANN 
Home Economics Education 
Classroom environment as related to teacher characteristics 
BROADSTON, JOANNE MARIE FEGLEY 
Education (Higher Education) 
Non-thesis 
BROOKS, CLAIR EVERETT 
Agricultural Education 
Non-thesis 
BUCKINGHAM, LELA ELIZABETH 
Food and Nutrition (Nutrition) 
Excessive J!-tocopherol intake and the conversion of {3-carotene to retinol in young rats 
BURDICK, JOHN ROBERT 
Bacteriology (Virology) 
The effects of primaquine on Newcastle disease virus replication 
BURLAMAQUI, PAULO FERNANDO 
Crop Production and Physiology 
Performance of soybean lines with indeterminate and semi-determinate growth habits 
BURR, JAMES BA USER 
Education (Guidance and Counseling) 
Non-thesis 
BUTLER, MARTHA ELIZABETH 
Child Development 
Personal space in young children as a function of acquaintance and sex 
BUTZKE, MILTON RAY 
Soil Engineering 
Organic cationic and sodium chloride soil stabilization 
BYERS, STEVEN MICHAEL 
Wildlife Biology 
Predator-prey relationships on an Iowa waterfowl nesting area 
CALLAN, BONNIE ADRIAN KOUR 
Botany 
No thesis 
CARR, RAYMOND ELLSWORTH 
Chemical Engineering 
Analysis of mass transfer dynamics associated with human kidney function 
CARLSON, JACK LOUIS 
Computer Science 
No thesis 
CARSON, THOMAS LEE 
Veterinary Pathology 
Effects of prenatal lead exposure on visual discrimination in sheep 
CASSU'IT, THOMAS RUSSELL 
Chemistry (Organic Chemistry) 
Photochemistry of matrix isolated 4,4-dimethylcyclohexa-2,5-dienone and methylene-
cyclobutenone 
CATE, CHERYL LYNN 
Elementary Particle Physics 
Non-thesis 
CAVIN, DANIEL CULVER 
Chemical Engineering 
A study of iron and aluminum recovery from power plant fly ash 
CERLING, THURE EDWARD 
Geology 
Correlation of Plio-Pleistocene tuffs utilizing 01 8 /o 1 6 isotope ratios, East Rudolf Basin, 
Kenya 
MASTER'S THESES 
CHANG, RICHARD CHI-YUEN 
Analytical Chemistry 
Macroporous resins for sorption and separation of gases by gas chromatography 
CHIU, YA-CHANG 
Nuclear Engineering 
Design of a magnetic well with tetrahedral symmetry 
CHOUDRY, TAUSEEF !KRAM 
Soil Engineering 
Rate process theory as applied to clay slurries 
CHRISTENSEN, ROBERT DEAN 
Animal Nutrition 
Chemical and biological characterization of aerobically sustained bovine excrement 
CHU, NARISA NAN-YEE 
Nuclear Engineering 
Application of nuclear technology to different countries 
CHYR, CHU-YING LOU 
Food Technology (Bacteriology) 




Differences between pedigree groups of Holstein cows in rate of milk flow and udder 
measurements and their relation to udder health and milk production 
CLAASEN, SAM L. 
Sanitary Engineering 
Activated carbon for the tertiary treatment of final effluent 
CLAYTON, RUSSELL L. 
Industrial Education (Vocational-Technical) 
Non-thesis 
CONNOR, KATHY RAE CERVINE 
Education 
Non-thesis 
CONNORS, MARIE ANTOINETTE 
Industrial Education (Vocational-Technical) 
Non-thesis 
COOK, WILLIAM BURDETTE 
Sanitary Engineering 
Treatment of secondary effluents with pulsed adsorption beds 
COONEY, TERRENCE EUGENE 
General Graduate Studies (Geodesy and Photogrammetry) 
CRAWFORD, GLINDA CAROL BLOSKOVICH 
Home Economics Education 
Tasks performed by hospital housekeeping aides in Iowa 
CUMMINS, GEORGE GIBSON 
Agricultural Education 
Non-thesis 
CURRIE, CRAIG ARTHUR 
Economics 
Non-thesis 
DAAKE, KATHLEEN GAYLE BARNETT 
Education 
Non-thesis 
DAIKER, CARL DOUGLAS 
Town and Regional Planning 
Self-containment and geographical location : A comparison of two American new towns 
DAKINS, MARK CHARLES . 
Computer Science 
Nonnumeric {>rocessing in the SYMBOL 2R computer system 
DANCEY, CLINTON LOHMAN 
Mechanical Engineering 
A boundary layer finite different method calculating through the separation point and 





DENNY, CRAIG KENTON 
Soil Engineering 
MASTER'S THESES 
Soil-chemical additives as surface improvement agents for unpaved roads 
DERER, NOREEN SHARKUS 
Food and Nutrition (Nutrition) 
Dietary fat and fatty acid composition of heart lipid of refed malnourished rats 
DEVALOIS, GALEN RAY 
Education (Adult Education) 
DEWITI, DENNIS LEE 
Meat Science 
Influence of nutrition on growth and body composition of steers 
DEWITIE, THOMAS ELLSWORTH 
Transportation Engineering 
An evaluation of option contracts for advance highway right-of-way acquisition 
DIETZ, LARRY H. 
Education (Higher Education) 
No thesis 
DOCKAL, JAMES ALLAN 
Geology 
Bedrock geochemical sampling near lead-zinc mineralizations, Dubuque, Iowa 
DOLE, TE1\1PLE LYNN 
Industrial Education 
Non-thesis 
DONNELLY, CAROL BANWELL 
Education (Guidance and Counseling) 
No thesis 
DOTY, STEVEN ERIC 
Animal Production 
Non-thesis 
DUGGAN, JOSEPH BRENDAN 
Civil Engineering (Sanitary Engineering) 
The effect of variable loading on oxygen uptake in activated sludge 
DUNFORD, JAMES JACKSON 
Animal Nutrition 
The influence of chemical treatment on the composition and utilization of reconstituted 
corn stover 
DYKO, BARBARA JUANITA 
Botany (Mycology) 
Aquatic hyphomycetes from four sites on the Skunk River and one site on Squaw Creek, 
Story County, Iowa 
EATON, FRANK EDWIN 
Statistics 
Estimation of variances for soil surveys 
EDWARDS, ELIZABETH JEAN 
Home Economics Education 
Tasks performed in four occupations related to housing and interior design 
EGNOTOVICH, MICHAEL M. 
Computer Science 
No thesis 
EILER, JAMES WILLARD 
Economics (Agricultural Economics) 
Non-thesis 
EINSPAHR, FRED JOSEPH 
Zoology and Entomology (Physiology) 
Effects of age and thyroxin on myocardial collagen 
EMEIS, SUSAN LOUISE 
Chemistry (Organic Chemistry) 
Formation of ,~-unsaturated ketones from the gas phase pyrolysis of substituted pro-
pargyl esters 
ENGLAND, BARBARA JOYCE 
Biochemistry 
Mechanism of action of porcine pancreatic a-amylase, Bacillus macerans. transglycosylase 
and sweet potato ~-amylase 
MASTER'S THESES 
ERICKSON, GENE ALLAN 
Veterinary microbiology 
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Venezuelan equine encephalomyelitis: The goat as a sentinel for virus activity and as a 
serum donor for fluorescent antibody conjugates 
ESLINGER, DELANO RAY 
Physical Chemistry 
The absorption and emission mixed crystal spectra of some azaazulenes 
F ATUNLA, GRACE TOLA A. 
Economics 
Variation in output and capacity utilization in the cattle slaughter industry 
FISCHMAN, JORGE DANIEL 
Statistics 
Non-thesis 
FITZGIBBONS, DALE ALAN 
Chemical Engineering 
The effect of geometry and surface condensation on the behavior of a torsion effusion 
cell 





Characteristics of some foam and foam-pesticide formulations for corn borer control 
FORD, C. LYNN 
Education (Guidance and Counseling) 
Non-thesis 
FOSTER, RICHARD MICHAEL 
Agricultural Education 
Factors related to occupations of male graduates of the Guttenberg Community High 
School 
FRATZKE, ALFRED RICHARD 
Chemical Engineering 
Factors affecting the activity and stability of glucose isomerase immobilized on porous 
glass 
FREY, TERYL KENNETH 
Genetics 
Macromolecural synthesis in a strain of Escherichia coli with a temperature sensitive 
fructose-1,6-diphosphate aldolase - -
FULLER, WILLIAM J. 
Physiology (Domestic animals) 
Effects of choline chloride in canine endotoxin shock 
FURR, ALLAN ANTHONY 
Veterinary Pathology (Veterinary Toxicology) 
Correlation of body tissue levels with aldrin and dieldrin exposure and onset of toxicity 
FURST, HENRY CHARLES 
Agricultural Economics 
The effects of water quality improvement on outdoor recreational demand 
GAMM, HAROLD LEON 
Agricultural Education 
Non-thesis 
GARCIA, ALIX M. 
Statistics 
Non-thesis 
GARCIA, JOSE EUFREDO 
Agricultural Economics 
Non-thesis 
GARCIA, JULIA INES 
Veterinary Microbiology 
Selected immunological responses of the cow to Streptococcus agalactiae with special 
reference to the mammary gland 




GARVEY, PATRICK MICHAEL 
Organic Chemistry 
MASTER'S THESES 
Generation and reactions of compounds containing a germanium-carbon (p-p)irdouble 
bond 
GASPARINI, PATRICIA ANN 
Home Economics Education 
Activities related to personal and family life of Iowa sixth-grade pupils 
GEORG, DENNIS DANIEL 
Computer Science 
Criteria for ordering columns in two-dimensional projection methods 
GERINGER, KERRY GORDON 
Mechanical Engineering 
Experimental investigation of turbulent boundary layer heat transfer rates on a flat plate 
in low Mach number supersonic flow with high wall cooling 
GETTING, RHONDA LYNN 
Botany (Mycology) 
Fungus flora of selected Iowa prairie sites 
GHOBADI, F ARROKH 
Economics 
Non-thesis 
GIDDINGS, CHARLOTTE LYN 
Education (Guidance and Counseling) 
Non-thesis 
GIDDINGS, WILLIAM G. 
Education (Guidance and Counseling) 
Non-thesis 
GILL, RONALD LEE 
Physical Chemistry 
Determination of the neutron energy distribution from 8 to 20 MeV in a fast flux facility 
by using (n,2n) reactions as threshold monitors 
GILPIN, JAMES ROBERT 
Education (Educational Administration) 
Non-thesis 
GLAWE, GARY LEE 
Agricultural Education 
Non-thesis 
GLENN, MAURICE LEO 
Industrial Education 
Non-thesis 
GOLINVAUX, JOSEPH PETER 
Sociology 
Status factors and suicide 
GOOCH, ROBERT DANIEL 
Botany (Morphology) 
Non-thesis 
GOOD, LEONARD LEROY 
General Science (Geodesy and Photogrammetry) 
Non-thesis 
GRABE, MARK DAVID 
Psychology 
Interference and encoding strategies 
GRAEBER, JAMES JULIUS 
Education (Educational Administration) 
Non-thesis 
GRANT, RICHARD LEWIS 
Education (Guidance and Counseling) 
GREELEY, ROSEMARIE 
Textiles and Clothing 
Household textiles consumption by midwestern urban families: Selected aspects 
GREENBERG,HOWARDSCOIT 
Animal Breeding 
Yolk cholesterol in seven inbred lines of chickens 
MASTER'S THESES 
GRIFFITH, GERALD WINKLER 
Electrical Engineering 
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Optical data processing of complex-valued two-dimentional data using holographic storage 
techniques 
GROVES, MARJORIE PFISTER 
Journalism and Mass Communication 
Says who? vs What's it say? Comparative effects on low income homemakers' responses 
to a nutrition newsletter 
GUENZLER, WILLIAM EMIL 
Transportation Engineering 
A study of trip making from Iowa's commercial airports 
GULEC, REZZAN 
Food and Nutrition (Nutrition) 
Effect of dietary fats and of proteins varying in nutritive value on selected lipid constituents 
in young rats 
GUNDRUM, FRANCES LATHROP 
Education (Guidance and Counseling) 
Non-thesis 
HAAS, KATHLEEN ANNE WELAND 
Solid State Physics 
Magnetic phase transitions in super-conducting vanadium 
HAGENSON, RANDY LEE 
Nuclear Engineering 
Magnetic feedback stabilization of a toroidal theta-pinch using helical fields 
HAMILTON, ROBERT DAVID 
Geology 
An investigation of two aspects of phosphorite genesis 
HANSEN, PHILLIP ROGER 
Industrial Education 
Non-thesis 
HANSEN, ROBERTA SUE 
Organic Chemistry 
The reaction of eerie ammonium nitrate with sodium azide and olefins 
HANSON, DONALD JAY 
Agricultural Education 
Non-thesis 
HANSON, MARGARET EDNA 
Home Economics Education 
Tasks of executive housekeepers in selected Iowa institutions 
HARRINGTON, RICHARD ALLAN 
Biochemistry and Biophysics (Biochemistry) 
The action of soybean beta-amylase on natural and cross-linked waxy maize starches in 
relation to the production of pure maltose 
HARTIGAN, THOMAS BERNARD 
Education (Educational administration) 
Non-thesis 
HARTWELL, JOHN FRANCIS 
Civil Engineering (Soil Engineering) 
Development of a simple shear apparatus for rate process studies 
HEINDL, FRANCIS JAMES 
General Graduate Studies (Geodesy and Photogrammetry) 
Non-thesis 
HEINECKE, CHARLOTTE LOUISE 
Psychology 
Influence of voice quality on ratings of Accurate Empathy 
HELLAND, MICHAEL JAMES 
Zoology 




HEY, JAMES EDWARD 
General Graduate Studies (Geodesy and Photogrammetry) 
Non-thesis 
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HIMSTEDT , ALAN LAVERNE 
Organic Chemistrv 
MASTER'S THESES 
Cerium (IV) oxidation of alkylphenylmethanols: Effect of the B-tert-butyl and 
!!-trimethylsilyl substituents 
HOEFLE, WILLIAM DALE 
Veterinary Clinical Sciences 
Comparison bone plating- Richards vs. A.S.I.F. 
HOLCOMB, ROGER PHILIP 
Agricultural Education 
Non-thesis 
HOLSTAD, GARY DALE 
Psychology 
The effect of verbal reinforcement during pro-self modeling and role-playing on the 
self-concept level of incarcerated juvenile offenders 
HOPPE, STEVEN ROBERT 
Family Environment (Housing) 
Interorganizational communication patterns between public housing agencies in a metro-
politan area 
HORSTMAN, MICHAEL LEE 
Industrial Relations 
No thesis 
HOWARD, ROBERT LYLE 
Wildlife Biology 
Aquatic invertebrate-waterbird relationships on Alaska 's Arctic Coastal Plain 
HOWE, NANCY ANN 
Home Economics Education 
Role expectations of freshman and senior women in the College of Home Economics and 
the College of Science and Humanities at Iowa State University 
HOWE, ROBERT ALAN 
Ceramic Engineering 
Basic oxygen furnace refractory corrosion as a function of slag composition 
HUANG, CHO-HSIEN CHARLES 
Computer Science 
Non-thesis 
HUGHES, MARGARET ANN SCHULTZ 
iotanl (Aquatic Plant Biology) 
stu y of the growth of wild rice (Zizania aguatica) in Iowa 
HULL, DONALD L. 
Chemical Engineering and Nuclear Engineering (Nuclear Engineering) 
Application of Monte Carlo criticality calculations to the Ames Laboratory Research 
Reactor 
HULL, KATHERINE LAWRENCE 
Family Environment 
Feministic attitudes and family authority belief patterns of married couples 
HUNTER, SAUNDRA MACDONALD 
Sociology 
An analysis of confidant relationships among the elderly in Iowa 
HUNVIRIYAPAN, T ARANEE 
Education (Guidance and Counseling) 
Non-thesis 
HURLEY, LOIS ILENE ENGEL 
Education (Guidance and counseling) 
Non-thesis 
HUSTON, STEVEN R. 
Education (Educational Administration) 
Non-thesis 
INAKE, MICHAEL TOORU 
Biomedical Engineering 
Computer-controlled cell sizing and sorting 
ITHARATTANA, KAJONWAN P. 
Economics (Agricultural Economics) 
Non-thesis 
ITHARATTANA, PRASIT 
Economics (Agricultural Economics) 
Non-thesis 
MASTER'S THESES 
JAHN, RODNEY DEAN 
Animal Production 
Non-thesis 
JA YAKARAN, SUSHEELA 
Family Environment 
Influence of cultural values on population education programs 
JEFFERIS, JAMES LAWRENCE 
Electrical Engineering 
Design of a drum controller for the SYMBOL IIR System 
JENKINS, SHARON JANE 
Cell Biology 
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Light and electron microscopic cytochemical study of the nucleic acids of Tetrahymena 
pyriformis 
JENNIS, JAMES HENRY 
Chemical Engineering 
Diffusion into a falling laminar film with heat transfer and interfacial shear 
JENSEN, DAVID WILLIAM 
Forestry (Biology) 
No thesis 
JOHNSON, DAVID WILLIAM 
Education (Educational Administration) 
Non-thesis 
JOHNSON, GLENN LESLIE 
Agricultural Education 
Non-thesis 
JOHNSON, KEITH LAVERNE 
Structural Engineering 
Non-thesis 
JOHNSON, PATRICIA ANN CARLIN 
Child Development 
Effects of puppet therapy on transitory anxiety of school age children hospitalized for 
minor surgeries 
JOLLEY, VON DALE 
Soil Fertility 
Theoretical and measured soil acidity from N fertilizer as related to the N recovered in 
crops and soils 
JONES, EVELYN JEAN 
Family Environment 
Student response to the field experience program in family environment 
JONES, MABLE VENEIDA 
Education (Guidance and Counseling) 
Non-thesis 
JUN, NAK-KWAN 
Chemical Engineering and Nuclear Engineering (Chemical Engineering) 
Non-thesis 
KAIBLE, NANCY SUE 
Education (Guidance and Counseling) 
Non-thesis 
KALDENBERG, WILLARD G. 
Industrial Education 
Non-thesis 
KAMAL-ABDOU, DYAA KAMAL ABDOU AHMED 
Agricultural Economics 
Quarterly models for forecasting live hog prices 
KANE, MICHAEL PAUL 
Organic Chemistry 
The photochemical dienone-phenol rearrangement: The effect of ca,rbethoxy substituents 
and chemical generation of an intermediate 
KAR, MALAY KUMAR 
Mechanical Engineering 
Wear characteristics of unfilled and filled polyoxymethylene 
KARACHIWALA, BADRUDDIN ZAKIUDDIN 
Ind us trial Engineering 
A decision model for the plant layout problem involving intermediate relayout possibilities 
60 
KEIR, GRACE ELIZABETH BENJEGERDES 
Home Economics Education 
MASTER'S THESES 
Unmet needs of adult participants in selected textiles and clothing classes sponsored by 
the Iowa Area Community Colleges and Vocational Technical Schools 
KEITH, RICHARD KENNETH 
Agricultural Engineering 
Plane frame analysis : Generalized computer programs and flexible wooden frame appli-
cations 
KELLER, SUSAN MARIE 
Home Economics Education 
Task identification for paraprofessional child care occupations in Iowa 
KELLNER, MARCINE 
Home Economics Education 
Family living concepts common to English, religion, and home economics teachers: Basis 
for team teaching in Iowa Roman Catholic schools 
KELLY, CHARLES HAROLD 
Journalism and Mass Communication 
Communications training, experience and practices of communicators serving agricultural 
input firms in Iowa 




Civil Engineering (Geodesy and Photogrammetry) 
Non-thesis 
KEUL, RALPH LEROY 
Industrial Education (Vocational-Technical) 
Non-thesis 
KIKUKA WA, HIROMICHI 
Chemical Engineering 
Eletrical resistivity of fluidized beds at elevated temperatures 
KILBURG, ROGER ALAN 
Economics 
Non-thesis 
KING, ARTHUR ERNEST 
General Science 
Non-thesis 
KLEKAR, STEVEN ALAN 
Chemical Engineering 
In situ measurements of supersaturation in crystallization from solution 
KNOWLES, EDMUND FRANCIS 
Psychology 
The effects of power and face saving in a bargaining situation 
KOELLING, RODNEY ALLEN 
Computer Science 
Non-thesis 
KOENCK, STEVEN ELMER 
Electrical Engineering 
The design and evaluation of a high speed recirculating data network 
KOLB, CHARLES BOYD 
Education 
Non-thesis 
KOTZIN, DEBORAH JEANNE 
Entomology 
An investigation into the possible attraction of carabid species to caged European corn 
borer (Ostrinia nubilalis) adults 
KRAFT, GLORIA JEAN 
Family Environment 
Health status and its relationship to demographic, social, and economic characteristics of 
elderly widows in two rural Iowa towns 




KRAUSS, DANIEL LEE 
Professional Studies (Higher Education) 
Non-thesis 
KREISEL, SHELDON EUGENE 
Education 
Non-thesis 
KRUGER, JAMES ROBERT 
Mathematics 
No thesis 
KRUNTORAD, JUDITH MARIE 
Computer Science 
Non-thesis 
KUECK, LARRY DARWIN 
Food Technology 
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Personal property tax vs value added tax: A comparative study with reference to Iowa 
KUMBIER, MARIDEL LESSENGER 
Journalism and Mass Communication 
A study of the usage of Iowa State University Extension slide sets by television stations 
KUMMERFELDT, JANET EILEEN 
Education (Higher Education) 
No thesis 
LAMFERS, DARYL DEAN 
Electrical Engineering 
An analog processor for very long baseline interferometer data 
LANG, ROBERT MATTHEW 
Mathematics 
Non-thesis 
LATTA, RALPH MICHAEL 
Psychology 
The role of achievement motivation, success, and attribution in the learning of simple 
and complex tasks 
LAWRENCE, CLARET W. 
Agricultural Education 
No thesis 
LEBEAU, JOSEPH NORMAND 
Institution Management 
Comparison of labor time estimates for the performance of specific food production tasks 
LEE, CLIFFORD JOSEPH 
Statistics 
Non-thesis 
LEE, DOUGLAS DEAN 
Chemical Engineering 
Effect of surfactants on the surface absorption of oxygen into water 
LEE, HOI-LAM 
Electrical Engineering 
Fortran program for solving the algebraic matrix Riccati equation 
LEE, HYUN OCK 
Nutrition 
Renal function of young rats born of mothers fed diets restricted in quantity and quality 
of protein 
LEE, KWUN SUM 
Electrical Engineering 
Error analysis of suboptimal filters 
LEEBRICK, DAVID HARTZELL 
Chemistry (Physical Chemistry) 
Bonding and phase transition in (Ti , V)S solid solutions 
LEIGHTON, ELDIN ALFRED 
Animal Breeding 
Differences in calf crop percentage among beef, dairy, and beef by diary crosses 
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General properties and the characterization of threshold functions 
LEVIN, CLIFFORD ARTHUR 
Psychology 
Divided attention and echoic memory 
LIN, TING KWONG 
Statistics 
Non-thesis 
LIN, YI JEN 
Meteorology 
An analytical study of a tornado flow field 
LINDHOLM, DAVID CHARLES 
Chemical Engineering 
Scale-up of a mixer-settler extractor using a unit operations approach 




Forestry (Economics and Marketing) 
No thesis 
LONG, DAVID HENRY 
Town and Regional Planning 
MASTER'S THESES 
Selected characteristics of Iowa regional planning agencies ' commissioners and council 
members 
LOTFIPOUR, KHOSROW 
Journalism and Mass Communication 
Public relations in Iran: Past and present 
LOTFIPOUR, SHAHNAZ ZOOF AN 
Education (Guidance and Counseling) 
Non-thesis 
LUBBERS, ROBERT HARLAN 
Nuclear Engineering 
Experimental investigation of a cascaded system of vortex tubes 
LUCE, HARVEY D. 
Soil Morphology and Genesis 
Soil factors influencing percolation test performance of some Iowa soils 
LUNDELL, BRJAN DOUGLAS 
Solid State Physics 
No thesis 
LUPTON, HAROLD WAYNE 
Veterinary Microbiology 
The characterization of a bovine rhinovirus 
LUSTMANN, RONALD RAYMOND 
Education (Educational Administration) 
LYMAN, PAUL JOSEPH 
Psychology 
Effects of visual information processing upon judged duration 
MACAULAY, MICKLE JOHN 
Education (Guidance and Counseling) 
No thesis 
MADSEN, MICHAEL ALAN 
General Graduate Studies (Earth Science, Geology and Biology) 
MALlA,"JAMES""ETIWARif-
Sociology 
Adaptation patterns of northern Southeast Asian minority groups 
MANGER, STEPHEN FRANCIS 
Zoology (Ecology) 
Effects of DDT and dieldrin on calcium metabolism by ring-necked pheasant embryos 
MANLEY, JOSEPH EDWARD 
Education (Guidance and Counseling) 
No thesis 
MASTER'S THESES 
MANNS, WILLIAM GARY 
Electrical Engineering 
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An apparatus for the determination of the compressibility and related properties of rare 
earth solutions as a function of temperature, pressure and concentration 
MARTENS, SUSAN KAE ORCU'IT 
Home Economics Education 
Knowledge of personal and family law held by junior and senior high school teachers 
MARTIN, JOHN ELVIS 
Psychology 




MARTINEZ ROJAS, OMAR ESTBAN 
Statistics 
Non-thesis 
MAXWELL, DENNIS RAY 
Animal Production 
Factor analysis and consistency of factor combinations for beef carcass quality grades 
MAY, JOHN FREDERICK 
Wildlife Biology 
Survival of pen-reared ring-necked pheasants released in southeastern Iowa 
MA YER, JOANN SCRITCHFIELD 
Education (Guidance and Counseling) 
No thesis 
McCALL, CAROLYN DOROTHY 
Education (Guidance and Counseling) 
No thesis 
McCARTHY, CAROLYN ANN PIETRUNIAK 
Child Development 
Relationship between length of time in day care and social competence of preschool 
children 
McCARTHY, TIMOTHY WILLIAM 
Town and Regional Planning 
The residential abandonment process in the Model City neighborhood, Des Moines, 
Iowa 
McCAUGHEY, PATRICIA ELSIE 
Institution Management 
Consumption of detergents and chemicals in the machine washing of permanent table-
ware 
McCAULEY, JOSEPH PAUL, Jr. 
Sanitary Engineering 
Field evaluation of vacuum filter yield prediction 
McCUNE, PAMELA HANKINS 
Education (Guidance and Counseling) 
No thesis 
McGAUGHEY, TIMOTHY ALAN 
Psychology 
Some sources of anticipated outcomes effecting social facilitation 
McINNIS, MARY FRANCES 
Institution Management 
Menu planning, procurement, supervision and management tasks performed by middle-
level and upper-level personnel in food service establishments in Iowa 
McLAUGHLIN, MICHAEL RAY 
Botany and Plant Pathology (Plant Pathology) 
Serological relationships among potyviruses 
MEEKER, DAVID LYNN 
Animal Breeding 
The effects of market weight and skeletal size on performance and carcass characteristics 
of swine 
MERCIER, CLETUS ROMAINE 
Transportation Engineering 
Transportation needs of the rural elderly in Story County, Iowa 
64 MASTER'S THESES 
MESSINGER, RICHARD DUANE 
Zoology and Entomology (Wildlife Biology) 
Effects of controlled burning on waterfowl nesting habitat in northwest Iowa 
MILLER, FREDERICK THOMAS 
Chemical Engineering 
Residence time distribution in a fluidized bed reactor 
MILLER, JOHN JOSEPH 
Agricultural Economics 
Economies of scale in grain train loading facilities: A case study 





The changing industrial employment structure of Iowa communities between 1960 and 
1970 
MOON, LEONARD CHARLES 
Computer Science 
Non-thesis 
MOORE, HAROLD DWIGHT 
Education (Guidance and Counseling) 
No thesis 
MORGAN, JOHN MICHAEL 




Reactor noise measurements in the UTR-10 using the polarity correlation method 
NAGEL, MARCIA ANNE RUGA 
Education (Guidance and Counseling) 
Non-thesis 
NELSON, CHRIS ORVILLE 
Crop Production and Physiology 
An analysis of runoff from nitrogen-fertilized grassland 
NEUMANN, DIANE M. BROWN 
Education (Guidance and Counseling) 
No thesis 
NEUMANN, FREDERICK LLOYD 
Plant Breeding 
Relationship between levels of second-brood European corn borer infestation and yield 
reduction in maize (Zea mays L.) 
NEWCOMERi SUSAN FOSTER 
Education (Educational Administration) 
No thesis 
NICKEL, JAMES EDWARD 
Industrial Relations 
Non-thesis 
NIELSEN, KENNETH ANDREW 
Chemical Engineering 
Effect of electric forces on the collection efficiency for spheres 
NIELSEN, RICHARD HOWARD 
Chemical Engineering and Nuclear Engineering (Chemical Engineering) 
Techniques for determining particle mixing and circulation in gas fluidized beds of flour 
NILLES, MARY CAROLYN S. 
Education (Guidance and Counseling) 
Non-thesis 
NUDD, BARRY CLAY 
Agricultural Engineering 
Sediment yield estimate of the Skunk River watershed near Ames, Iowa 
NUNERY, JAMES EDWARD 
Education (Higher Education) 
No thesis 
O'CONNELL, DENNIS MICHAEL 
Education (Educational Administration) 
Non-thesis 
MASTER'S THESES 
OEPOMO, TEDJA SANTANOE 
Electrical Engineering 
Digital computation of power system networks under faulted conditions using Zloop 
ORLANDER, BENGT-AKE GUNNAR 
Economics 
Non-thesis 
OKEKE, LAWRENCE UCHE 
Industrial Education (Vocational-Technical) 
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Organization of cooperative trade and industrial programs in five selected high schools in 
Iowa with implications for adaptation to the secondary schools of the East Central State 
of Nigeria 
OKEY, DAVID WILLIAM 
Physical Chemistry 
Positive ion and neutral fragment mass spectrometry of ketones 
OKORO, OFFIA MICHAEL 
Industrial Education 
Electricity-electronics program in Iowa high schools 
OLIVARES, RAUL TEMISTOCLES SALAZAR 
Economics 
Non-thesis 
OLIVER, RICHARD EARL 
Sociology (Anthropology) 
An analysis of residential forms in Badnawar, India 
ONA, ANTONIO LANDICHO 
Statistics 




OWENS , VAN CARSON 
Industrial Relations 
No thesis 
OWZARSKI, THOMAS PETER 
Physical Chemistry 
Vaporization and thermodynamics of vanadium monosulfide 
PAJUELO, MARCO ANTONIO 
Economics 
Non-thesis 
PARK,SONG JA KANG 
Education (Guidance and Counseling) 
No thesis 
PAUL, JOHN ARNOLD 
Water Resources 
No thesis 
PAVLAS, FRANCES l\1AGDELENE 
Family Environment 
Social and psychological aspects of the family associated with membership in formal 
voluntary associations 
PEARSON, CHRISTINE BLYTH 
Food Technology (Bacteriology) 
Effect of oxidation-reduction potential upon growth and sporulation of Clostridium 
perfringens 
PEARSON, DONALD JAMES 
Industrial Relations 
No thesis 
PEASE, KATHIE MARIE 
Sociology and Anthropology (Sociology) 
Relationship between self-concept and mass media influence on food selection 
PECKENPAUGH, JON MARTIN 
Water Resources 
Alluvial ground water quality alteration as related t o solid waste disposal sites in Iowa 
PEOPLES, KATHLEEN MAE 
Education (Guidance and Counseling) 
Non-thesis 
66 
PERSON, RICHARD ARTHUR 
Town and Regional Planning 
Revenue sharing: The perpetuation of metropolitan fragmentation 
PETERSON, ROBERT KENT 
Mechanical Engineering 
Steady state optimization of a hydraulic flow control valve 
PISARIK, TERESE JANE 
Education (Guidance and Counseling) 
Non-thesis 
PODOLSKI, MARY ANN 
Journalism and Mass Communication 




The effect of temperature, light, and dew duration on the development of infection 
structures by Puccinia coronata avenae 
POLLAK, EMIL JOHN 
Animal Breeding 
Phenotypic causes of variation in clinical mastitis and mastitis screening tests 
PORTA, FRANK ROSOLINO 
Sanitary Engineering 
Denitrification in an upflow anaerobic packed-bed reactor 
POSTON, FREDDIE LEE, Jr. 
Entomology 
Plant bug and potato leafhopper populations in a soybean-alfalfa complex 
PRASHER, KANW AL DARSHNALAL 
Sociology 
Characteristics and social mobility of migrants in Iowa 
PRITCHARD, MARY ELIZABETH McQUEEN 
Home Economics Education 
Consumer responsibility game for students in grades four through six 
RANGEL H., PABLO 0. 
Agricultural Engineering 
Effect on corn tillage system on physical properties of the soil and on bio-factors of plants 
RASMUSSEN, ROBERT DONALD 
Electrical Engineering 
Feasibility study of tornado detection with Doppler radar 
RECH, EDWIN JAMES 
Education 
Non-thesis 
REGAN, JOHN DANIEL 
Industrial Relations 
No thesis 
RINDSKOPF, DAVID MARCUS 
Psychology 
Notetaking: Relative contribution of mathemagenic and external storage functions 
RINDSKOPF, KATHRYN HELEN 
Psychology 
The relationship between instructor age and learner age 
RINKE, WOLF-JOACHIM 
Institution Management 
Development and comparison of two methods for instructing personnel in food service 
sanitation 
ROBINSON, ISADORE MASON 
Bacteriology 
Isolation and characterization of anaerobic mycoplasmas from the rumen 
ROBINSON, WILLIE ED 
Education (Higher Education) 
Non-thesis 





Changes in community leadership 
MASTER'S THESES 
ROGERS, GEORGE EV ANS 
Zoolo~ (Limnology) 
Vertie burrowing abilities of sphaeriid clams in Pool 19, Mississippi River 
RONNING, DIANE CHRISTINE 
Home Economics Education 
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Future Homemakers of America: Present and anticipated community involvement of 
former members of the Vocational Student Organization 
ROSSMILLER, RONALD LEROY 
Civil Engineering (Water Resources) 
A computerized method for the hydrologic design of culverts 
ROSSOW, MARSHEL DEAN 
Journalism and Mass Communication 
A study of reader attitudes toward the Fort Dodge Messenger 
RUDD, THOMAS LEE - --




Kinetics of substitution of ethylbis (dimethlglyoximato) aquocobalt (III) by hexacyano-
metallates 
RYAN, PHILIP LANE 
Industrial Relations 
Non-thesis 
SAAD, LINDA SUE WORKMAN 
Child Development 
Mothers' and preschool daughters' concepts of Deity power 
SACCOPOULOS, KATHLEEN ANNETTE JACOBSEN 
Journalism and Mass Communication 
Some effects of a loss of press freedoms 
SARAI, ANIL KUMAR 
Biomedical Engineering 




SALEHI, PAR VIZ 
Chemical Engineering 
A mathematical model for canine thermoregulation 
SALTON, LINDA MARIE 
Education (Guidance and Counseling) 
No thesis 
SANDEN, BRIAN LEE 
Metallurgy 
A study of the reduction of dysprosium oxide with lanthanum as a method for producing 
high purity dysprosium metal 
SANDS, DEANNA JEAN 
Journalism and Mass Communication 
An analysis of the Des Moines Register's coverage of the Soviet Union and its relationship 
to Iowa public opinion, 1936-1940 
SANTY, WILLIAM PAUL 
Statistics 
Methods .of analyzing non-additive response for cross-classified data 
SCHAAD, BEVERLY IRENE 
Food and Nutrition (Nutrition) 
The effect of ethinyl estradiol and dietary Vitamin B6 on tyrosine aminotransferase 
activity and xanthurenic acid excretion in rats 
SCHAEFER, HENRY HOLLIS 
Agricultural Economics 
The determination of basis patterns and the results of various hedging strategies for live 
cattle and live hogs 
SCHAEFER, PETER BROOKS 
Animal Breeding 
Correlations between production and carcass characteristics of beef cattle 
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SCHLUETER, RAYMOND DALE 
Industrial Education 
Non-thesis 
SCHMELZER, MICHAEL ARTHUR 
Organic Chemistry 
MASTER'S THESES 
Sterochemistry and mechanism of heterogeneous catalytic hydrogenolysis of cis- and 
trans-1, 3-dimethoxyindans -
SCHMIDT, STEVEN FRANK 
Psychology 
The effect of instructional set on film induced emotional arousal 
SCHMITT, BONNIE JEAN SHAFER 
Family Environment 
Family attributes characteristic of income deprivation 
SCHMITTLING, GORDON THOMAS 
Mathematics 
Non-thesis 
SCHNIRRING, FLOYD LEE 
Professional Studies (Adult Education) 
Non-thesis 
SCHOUTEN, DONALD RAY 
Solid State Physics 
Thermal expansion of potassium from 2 K to 320 K 
SCHRANK, LEE WILLIAM 
Industrial Relations 
No thesis 
SCHREIBER, CONNIE LEE ROE 
Education (Guidance and Counseling) 
Non-thesis 
SCHRODER, BRUCE GERALD 
Meat Science 
Chemical and physical characteristics of the pork belly 
SCHUTZBANK, TED ELLIOTT 
Bacteriology 
Transduction analysis of the linkage relationships between the ilv and leu gene clusters 
of Staphylococcus aureus - -
SECOR, JULIANNE HUGHES 
Education (Higher Education) 
Non-thesis 
SEEBACH, LYLE GEORGE 
Agricultural Education 
Non-thesis 
SEGEBART, ROBERT LEE 
Crop Production and Physiology 
Effects of nitrogen fertility and cutting managements on productivity of crownvetch-
grass swards 
SEJKORA, GARY DAVID 
Civil Engineering (Sanitary Engineering) 
Effect of media intermixing on dual media filtration 
SELLERS, THOMAS DUNCAN 
Inorganic Chemistry 
Mechanistic studies on metalloporphyrins and vitamin B12 
SEPULVEDA, MARGOTH N. 
Professional Studies (Educational Administration) 
Non-thesis 
SHAVER, KATHLEEN MAY 
Textiles and Clothing 




Cost of use of permanent ware in a residence hall food service 
SHIRATORI, ATSUO 
Electrical Engineering 
Parameter identification of linear systems with unknown direct input-output coupling 
MASTER'S THESES 
SHOWELL, DONALD EUGENE 
Agricultural Education 
Non-thesis 
SILHACEK, EDWARD JAMES 
Professional Studies (Educational Administration) 
Non-thesis 
Sil\IIE, GARY EUGENE 
Statistics 
No thesis 
Sil\IIE, SANDRA E. 
Institution Management 
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Service, production, and sanitation/safety tasks performed by middle-level and upper-
level personnel in food service establishments in Iowa 
Sil\IIMONS, DOROTHEA FISH 
Education 
Non-thesis 
Sil\IIONS, JANET ANN 
Psychology 
Changes in test anxiety over time 
SMITH, DENNIS JEFFREY 
Town and Regional Planning 
The RENEW Corporation. If you are not part of the solution, then you must be part 
of the problem 
SMITH, KENNETH LOUIS 
Journalism and Mass Communication 
An accuracy study of environmental reporting in three national news magazines 
SMITH, MICHAEL KENT 
Civil Engineering (Structural Engineering) 
Computer design of steel flexural members 
SMITH, NANCY NELLA 
Child Development 
Empathy and the egocentric child 
SMITH, RICHARD GLENN 
Animal Science 
No thesis 
SNYDER, ALLEN L. 
General Graduate Studies (Botany, Outdoor Recreation and Zoology) 
No thesis 
SOHM, JOHN JAMES 
Botany (Plant Ecology) 
Non-thesis 
SPENCER, JOHN MICHAEL 
Earth Science (Geology) 
A statistical study of problematical micro-fossils from the Ordovician Maquoketa 
Formation of eastern Iowa 
SPYKERMAN, VERNON LEE 
Fisheries Biology 
Food habits, growth, and distribution of larval walleye, Stizostedion vitreum vitreum 
(Mitchill) in Clear Lake, Iowa -- ---
ST ABEL, WESLEY LORENZ 
Education 
Non-thesis 
STANARD, MELVIN LESTER 
Statistics 
Non-thesis 
STANGL, EDWARD WILLIAM 
Sanitary Engineering 
Air and water backwash of waste water filters 
STARK, MICHAEL PAUL 
Geology 
The geology of the Winterset and St. Charles Quadrangles, Madison County, Iowa 
STEFFEN, CHARLES LYNN 
Zoology and Entomology (Zoology-Ecology) 
An experimental study of clutch size of the Adelie Penguin (Pygoscelis adeliae) 
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STEWART, PAULETTE MARIE SMITH 
Education (Guidance and Counseling) 
No thesis 
STEWART, RICHARD WILLIAM 
Electrical Engineering 
MASTER'S THESES 
Wave propagation in a semiconductor plasma subjected to perpendicular static electric 
and magnetic fields 
STRAIN, GEORGE MICHAEL 
Biomedical Engineering 
Development and analysis of a cable model for nerve processes with non-constant dia-
meters 
STRAUB, MARK THOMAS 
Chemical Engineering 
A steady-state model of orthokinetic flocculation in a C.S.T.R. 
STREYFFELER, LORRIE RAE W. 
Education (Guidance and Counceling) 
Non-thesis 
STUV A, RICKIE LEE 
Electrical Engineering 
Computational aspects of Kalman filtering with delayed states of observables 
SWANSON, CLAYTON DEAN 
Zoology (Limnology) 
Algae and oxygen of some central Iowa streams 





Semidiones derived from polymeric peroxides 
TANTIVIT, APINY A 
Plant Breeding 
Inheritance of groat-protein percentage in reciprocal crosses among and within Avena spp. 
TAYYAITIENG, WINAI --
Economics (Agricultural Economics) 
Non-thesis 
TEEL, ALAN WILLIAM 
Agricultural Education 
Non-thesis 
TEKIPPE, GEORGE LEO 
Sanitary Engineering 
Removal of ammonia from Iowa's wastewaters 
TEST A, LAWRENCE EDWARD 
Education (Guidance and Counseling) 
No thesis 
THILL, JAMES LINDSAY 
Crop Production and Physiology 
Effect of species, temperature, and nutrition on the cation concentration of cool season 
grasses with special reference to grass tetany (Hypomagnesaemia) 
THOMPSON, DAVID GEORGE 
Plant Pathology 
Alteration of vascular anatomy of U1mus americana L. by chlorflurenol and trichloro-
phenylacetic acid 
TOMLONOVIC, JANICE ANN 
Education 
Non-thesis 
TRAC HT A, JEANNE MARILYN 
Family Environment 
Procreation attitudes, family size preference and dogmatism of young adults 
TRAKULCHANG, SUTHIRA PONGSRI 
Food Technology (Bacteriology) 
Survival of Clostridium perfringens in meat and poultry items 
TRAN, LE VAN 
Industrial Engineering 
Visual work measurement 
MASTER'S THESES 
TRITTEN, JOHN SCOTT 
Analytical Chemistry 
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Determination of trace rare earth impurities in lutetium by X-ray excited optical fluo-
rescence 
TROTT, DAVID RUSSELL 
Nutritional Physiology 
Studies of glucose kinetics in calves 
TRZECIAK, JOHN MARK 
Industrial Engineering and Statistics 
A parametric decomposition of geometric programs 
TURNER, HAL RUSSELL 
Bacteriology 
The biosynthesis of riboflavin in Staphylococcus epidermidis 
UMBACH, DALE EDWARD 
Statistics 
No thesis 
UTLEY, SALLY ANN 
Economics 
Non-thesis 
VAHABZADEH, SAIID ABDOL HOSSEIN 
General Graduate Studies (Biological Sciences) 
Non-thesis 
VAN DEN A VYLE, MICHAEL JOHN 
Fisheries Biology 
Estimates of production of age I and II largemouth bass in a 3-hectare reservoir 
V ANDER VELDE, KEITH GAIL 
Animal Production 
Non-thesis 
VAN DE VELDE, MARY ANN 
Professional Studies (Education) 
Non-thesis 
VAN DRIEL, JAMES NICHOLAS 
Earth Science (Geology) 
Geologic input in a computer land analysis system 
VARDEMAN, STEPHEN BRUCE 
Mathematics 
Non-thesis 
VA VROCH, DAVID MICHAEL 
Education (Higher Education) 
Non-thesis 
VEVERKA, MARY JOYCE 
Textiles and Clothing 
Inactive clothing of selected families 
VEGORS,KENNETHJON 
Education (Higher Education) 
Non-thesis 
VIALL, NATHAN EUGENE 
Psychology 
Descriptive strategies of job profile comparisons: An application of multi-dimensional 
scaling 
VILLASENOR, YOLANDA FERNANDEZ M. 
Computer Science 
No thesis 
VOLKERT, MICHAEL RUDOLF 
Bacteriology 
The heat resistance and chemical composition of spores of Bacillus subtilis 168 
VYROSTEK, THOMAS ALLYN 
Solid State Physics 
Electrical and magneto-electrical resistivity of very dilute CuCr alloys 
VYVERBERG, DAVID RAY 
Education 
Non-thesis 
WADE, LLOYD WILLIAM 
Education (Extension Education) 
A conceptual approach to extension education 
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WAGNER, JOHN JACOB 
Education (Evaluation) 
Non-thesis 
WAILES, DENNIS RAY 
Industrial Education 
Non-thesis 
WALKER, ROBERT LYLE 
Education (Educational Administration) 
Non-thesis 
WALLEN, MARCIA LYNN KOMINSKY 
Institution Management 
MASTER'S THESES 
Competencies needed by personnel to supervise selected fo od production tasks as a basis 
for curriculum development 
WANGWORAWUT, WISUT 
Economics (Agricultural Economics) 
Non-thesis 
WARD, CHRISTINE IRMA 
Child Development 
Young children's awareness of a reinforcement contingency 
WEBSTER, CHARLES THOMAS 
Education (Educational Administration) 
Non-thesis 
WELCH, RUTH ANN KOMANETSKY 
Institution Management 
Competencies needed by personnel to perform selected food production tasks 
WENGERT, CHARLES STANLEY 
Education (Adult Education) 
Non-thesis 
WERNER, JOHN VINCENT 
Physics 
Non-thesis 
WERNIMONT, MELVIN JAMES 
Psychology 
Attitude similarity and self-disclosure: Influence on interviewer attractiveness 
WHELCHEL, LOUISE JEFFORDS 
Education (Guidance and Counseling) 
Prediction of secondary school success from elementary school reading performance 
WHITE, JAMES CONKLIN, Jr. 
Family Environment 
A proposed program of recreation and activity groups for emotionally disturbed children 
WHITMORE, NORMAN DANIEL, Jr. 
Mathematics 
Non-thesis 
WIEDENMAN, THOMAS GREGG 
Education (Educational Administration ) 
Non-thesis 
WILKE, WILLARD LEE 
Veterinary Physiology and Pharmacology (Physiology-Domestic Animals) 
The effects of age, sex and a severe dietary stress upon plasma renin activity in the beagle 
WILKINS, KEITH ALBERT 
Journalism and Mass Communication 




Normal coordinate analysis of some five-membered heterocyclic ring molecules 
WILLIAMS, DOUGLAS C. 
Education (Guidance and Counseling) 
Non-thesis 
WILLIAMS, SUE E. 
Family Environment 
Social environments related to money problems of families in small towns of southwest 
Iowa 
MASTER'S THESES 
WILLIAMSON, MARK ALLEN 
Mathematics 
No thesis 
WILLIFORD, EARNEST JOHN 
Zoology (Limnology) 
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Effect of increased substrate area on the removal of plant nutrients in tertiary treatment 
ponds 
WILSON, DAVID WILLIAM 
Psychology 
The influence of rewards and costs on helping behavior following success or failure: A 
test of the idealization hypothesis 
WINTER, LOIS JANE 
Sociology 
A study of the relationship between religious commitment and a female's personological 
characteristics 
WITT, DANIEL DEAN 
Electrical Engineering 
Power-system network reduction for load flow studies 
WOLF, JUDITH RAE KANE 
Textiles and Clothing 
Household textiles consumption by midwestern farm families : Selected aspects 
WOODARD, ELAINE VIFQUAIN 
Education (Guidance and Counseling) 
No thesis 





Mass transfer and kinetics studies of glucose isomerase immobilized on porous glass 
YAMADA, TETSUO 
Statistics (Applied Statistics) 
Non-thesis 
YANG, NANCY MARIE STORER 
Horticulture 
Analysis of anthocyanins of Weigela populations 
YOUNG, PHILIP SPENCER 
Physics (Astrophysics) 
Short period spectral variations in/) Cephei andoScuti stars 
YUE, HUBERT S. 
Electrical Engineering 
Linear block code decoder 
ZACHARY, LOREN WILLIAM 
Engineering Science and Mechanics (Engineering Mechanics) 
Experimental stress analysis of lack of penetration defects in butt welds 
ZEIGLER, DAVID WAYNE 
Zoology (Physiology) ' 
Effects of exogenous thyroxin on fat content in ventromedial hypothalamic obese rats 
ZELLER, REBECCA JANE KLE:MNI 
Statistics 
Non-thesis 
ZOBEL, LARRY RAY 
Biomedical Engineering 
Investigation of cerebral blood flow during brain temperature changes using a temperature 
compensated heat clearance technique 
74 DOCTORAL DISSERTATIONS 
ABOGUNRIN, BAMIDELE 
Economics (Agricultural Economics) 
Educational and occupational plans and realizations of Iowa farm boys 
ABUKISHK, BAKIR ABED 
Economics 
Efficient utilization of resources within a regional framework 
ALLINSON, MACBURNIE 
Professional Studies (Higher Education) 
Education and the Mesquakie 
AL-SHATHIR, NAJA M. 
Biochemistry 
Metabolism of cyclopropane fatty acids by Tetrahymena pyriformis 
AMIGO CHAN, JAMES LEE 
Organic Chemistry 
Biosynthesis of cherylline using doubly-labeled norbelladine-type precursors 
ANDERS, LEON WILLIAM 
Physical Chemistry 
Bonding modes of species chemisorbed on tungsten single crystal faces 
ANDERSON, RICHARD ALLEN 
Biochemistry 
Chemistry of the AMP binding site in glycogen phosphorylase 
ANTES, JAMES ROBERT 
Psychology 
Eye fixations as a function of informativeness 
ANTON, KENNETH OTTO 
Professional Studies (Educational Administration) 
Identification and analysis of pressures on the secondary school principal relative to job 
satisfaction 
APPLEGATE, MICHAEL J. 
Economics 
A multi-sectoral linear programming approach to measurement of the economic costs of 
income redistribution in Guatemala 
ASCHER, LORYS 
Electrical Engineering 
Relative positioning by navigation satellite using Doppler shifts and propagation delays 
as observables 
AYRES, GEORGE ELWOOD 
Agricultural Engineering 
An evaluation of machinery systems for harvesting the total corn plant 
BASHOR, DOROTHY NEFF 
Anthropology 
Value orientations of Iowa farmers and their farm policy positions 
BASINGER, GARY JOHN 
Nuclear Physics 
Gamma-gamma angular correlation studies of cascades in 138Ba and 142ce 
BATTESE, GEORGE EDWARD 
Statistics 
Parametric models for response errors in survey sampling 
BEESON, JUSTIN LEO 
Chemical Engineering 
Continuous steam gasification of coal char in an electrofluid reactor 
BENNETT, DENVER FRANKLIN 
Education (Higher Education) 
Competency needs of entry level practitioners in leisure services 
BERGMAN, ROBERT DAVID 
Zoology (Ecology) 
Wetlands and waterbirds of Point Storkersen, Alaska 
BERN, CARL JOSEPH 
Agricultural Engineering 
Effects of auger stirring on air flow resistance and other physical properties of corn 
BONNER, JOHN MILTON 
Animal Nutrition 
Effects of 1,3-butanediol in cows with milk fat depression 
DOCTORAL DISSERTATIONS 
BOWEN, BRUCE EUGENE 
Geology 
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The geology of the Upper Cenozoic sediments in the East Rudolf embayment of the 
Lake Rudolf basin, Kenya 
BOWMAN, DONALD LEWIS 
Education (Adult Education) 
A longitudinal comparison of attitudes and activity involvement of persons who have 
completed a preretirement planning program 
BRITTINGHAM, BARBARA ELIZABETH 
Education 
Goal preference data in seven small midwestern school districts : An evaluation of the 
information as a step in a needs assessment process 
BRUBAKER, DONNIE LARANCE 
Education (Educational Administration) 
Effectiveness of a compensatory program for selected secondary students 
BUNDY, LARRY GENE 
Soil Chemistry 
Control of nitrogen transformations in soils 
BURGE, IRENE 
Home Economics Education 
Prediction of performance of students in college clothing construction courses 
CAGLAR, METIN 
Economics 
Optimization of intraseasonal water allocation 
CAMERON, WILLIAM JOHN 
Education (Educational Administration) 
Perceptions of principals, teachers, and school board members of factors to be considered 
in a teacher evaluation formula based on student growth as adjusted for student charac-
teristics and available facilities and materials 
CAMPBELL, JERRY HAMILTON 
Computer Science 
A software organization for the control of multiple processes 
CECICH, ROBERT ALLEN 
Botany (Morphology) 
An ultrastructural and microspectrophotometric study of leaf initiation in germinating 
Pin us banksiana seeds 
CHAIKET,BOONPLOOK 
Psychology 
Allocation of resources to maximize power in analysis of covariance when both variables 
are measured with error 
CHANDHANAMUTTA,PATTAKUN 
Plant Breeding 
Natural and induced mutation rates in diploid, tetraploid, and hexaploid oats 
CHHABRA, ROSHAN LAL 
Agricultural Engineering 




Effects of distortion in a river model for temperature prediction 
CHOI, DUG KW ANG 
Nuclear Engineering 
Prediction of reactor coolant blowdown by similitude theory 
CHOTTEP ANDA, MED APP A MAD APP A 
Professional Studies (Extension Education) 
Iowa grain producers' survey: An empirical analysis of factors affecting storage, drying, 
and choice of market outlets 
COLE, CHARLES LEE 
Sociology 
Values and marital adjustment: A test of homogamy theory 
CONKER, ROBERT STEPHEN 
Computer Science 
An iterative method for the solution of the algebraic eigenvalue problem for Hermitian 
matrices 
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CONLEY, DENNIS MERRIAM 
Economics 
DOCTORAL DISSERTATIONS 
An analysis of the domestic and foreign distribution of U.S. heavy grains under alterna-
tive assumptions regarding possible future supply, demand and transport costs 
COULSON, WILLIAM FREDERICK 
Education 
An analysis of tests and objectives of elementary school mathematics 
CURTIS, JOHN DANIEL 
Botany (Morphology) 
Morphology, seasonal variation, fine structure and function of resin glands in buds and 
leaves of Populus deltoides (Salicaceae) 
DAVENPORT, RONALD J. 
Chemistry (Analytical Chemistry) 
The determination of nitrate and nitrite ions using forced-flow liquid chromatography 
with electrochemical detection 
DAWE, DAVID HAROLD 
Plant Pathology 
The relation of 1,4-benzoxazolinones and related compounds in Zea mays to Helmintho-
sporium maydis resistance 
DE GOEY, LARRY WAYNE 
Animal Nutrition 
Evaluation of the energy value of feed ingredients for young swine 
DELANEY, ROBERT ANTHONY 
Engineering Mechanics and Mechanical Engineering 
A second-order method of characteristics for two-dimensi9nal unsteady flow with appli-
cation to turbomachinery cascades 
DELANEY, WILLIAM ELLIS, III 
Organic Chemistry 
Synthetic approaches to the furanos-esquiterpenes 
DERER, JOHN LUCAS 
EhJ.:sical Chemistry 
Relative apparent molal heat contents and related thermodymanic properties of some 
rare earth nitrates and perchlorates at 25°C 
DOCTOR, STEVEN RICHARD 
Electrical Engineering 
Secondary emission of chalcogenide glasses 
DORMAN, WILLIAM CLIFFORD 
Inorganic Chemistry 
A study of some metal cluster systems containing niobium, tantalum, molybdenum and 
tungsten 
DOTSETH, GREGORY MARK 
Mathematics 
Volterra integral equations: Admissibility results and the generic property of uniqueness 
of solutions 
DRINKA, THOMAS PETER 
Economics 
A theoretical model of urban roadway pricing, with application to Dallas, Texas 
DUFFY, JOHN FREDERICK 
Psychology 
A within-subjects validity generalization of Fiedler's contingency model of leadership 
DUKE, DENNIS W. 
Elementary Particle Physics 
Deep inelastic eN and vN scattering: A unified description via dual Regge poles and SU(3) 
DUNKIN, ORVILLE JUNIOR 
Education (Educational Administration) 
The school su.perintendent's political role with state legislators representing the local 
district 
ELLINGSON, WILLIAM ARTHUR 
Engineering Science and Mechanics (Engineering Mechanics) 
Tomographic imaging of three-dimensional reconstructions through the use of optical 
holographic techniques 
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EL-SABBAGH, MOHAMED F ATHI AHMED 
Industrial Engineering and Statistics (Operations Research) 
Aspects of the convergence of Baves policies and posterior distributions for Markov 
decision processes 
ERBACH, DONALD CARL 
Agricultural Engineering 
Investigations of herbicide granule distribution 
EV ANS, LAWRENCE EUGENE 
Veterinary Pathology 
Physio-pathologic studies in induced parturition in the cow (Bos taurus) 
FARRINGTON, DANIEL OWEN 
Veterinary Microbiology and Preventive Medicine (Veterinary Microbiology) 
Evaluation of nasal culturing procedures and immunization as applied to the control of 
Bordetella bronchiseptica rhinitis in swine 
FATUNLA,TUNDE 
Plant Breeding 
Analysis of quantitative and stability traits in successive generations of radiated and non-
radiated bulk oat populations 
FIELDS, EVA MAE BROWN 
Home Economics Education 
Supervisory conferences under two grading systems for student teaching 
FIELDS, VAN RAY 
Education (Educational Administration) 
Improving the instructional systems in small junior and/or senior high schools in Louisiana 
FISHER, CHARLES DANIEL 
Sociology and Anthropology (Sociology) 
Marital and familial roles on television: An exploratory sociological analysis 
FIX, ROBERT FREDERICK 
Economics 
Financing elementary and secondary education in Iowa : An economic analysis and em-
pirical results 
FLEISCHMAN, WILLIAM ARTHUR 
Sociology 




The regional differential impact of monetary policy 
FOX, NEIL STEWART 
Chemistry (Organic Chemistry) 
The effect of alkyl substitution on the oxidative cleavage of alkylphenylmethanols by 
eerie ammonium nitrate 
FRAWLEY, JAMES PETER 
Rural Sociology 
Some social, social-psychological and personal factors related to farm management per-
formance in Ireland 
FREDERICKSEN, DAVID WILLIAM 
Zoology (Parasitology) 
Biology of aspidobothrian trematodes 
FUGIEL, RICHARD ANTHONY 
Chemistry (Organic Chemistry) 
Synthesis and reactions of 4,5-homotropone and 4-5-dimethylenetropone 
GAINES, PAUL ROBERT 
Analytical Chemistry 
A new electrochemical technique for the study of photochemical reactions in liquid 
media 
GOEBEL, JOHN JEFFREY 
Statistics 
Nonlinear regression in the presence of autocorrelated errors 
GOETZ, AXEL ARMIN 
Psychology 
Processing of spatial information 
GOGGIN, WILLIAM JOSEPH 
Economics 
The measurement of well-being in need analysis models 
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GOINGS, RICHARD LEWIS 
Animal Nutrition 
DOCTORAL DISSERTATIONS 
Efficacy of a prepartum, calcium-deficient diet in prevention of bovine parturient paresis 
GRIMES, JOSEPH EDWARD 
Statistics (survey sampling) 
Regression type estimators based on preliminary test of significance 
GRONEMAN,ALBERTFRANK 
Soil Fertility 
Effects of deep placement of nitrogen, phosphorus, and potassium fertilizers on dry 
.. m~tter production, nodulation, chemical composition, and yield of soybeans 
GURBUZ, ORHAN 
Civil Engineering (Structural Engineering) 
Behavior and analysis of steel liners for prestressed concrete reactor vessels 
HABENSCHUSS,ANTON 
Physical Chemistry 
Densities, partial molal volumes and expansibilities of some aqueous rare earth chloride 
solutions from 5° C to 80° C 
HAFEN, ELIZABETH SCOTT 
Elementary Particle Physics 
One pion production in pp interactions at 2.85 Ge V /c 
HAHN, PA UL BALSER 
Analytical Chemistry 
Tungsten bronzes as indicating potentiometric electrodes 
HARMEL, ROBERT MITCHELL, Jr. 
Economics 
Analysis of seven decisions to locate industry in rural areas of Iowa 
HARMS, DENNIS WALTER 
Mathematics 
A direct method based on projection for solving systems of linear equations 
HAY, DAVID ALEXANDER 
Sociology 
The effects of moderator variables on the reliability of composite measures and the 
evaluation of casual relationships ' 
HAYSE, PRESTON LORING 
Poultry Products Technology 
The effect of dietary tocopherol supplementation on oxidative rancidity in turkey meat 
HAZENBERG, GERRIT 
Forestry (Economics and Marketing) 
Stumpage prices by DBH classes: An index number problem 
HEMPHILL, F. ERICH 
Veterinary Microbiology (Immunobiology) 
Lead induced alterations of immunologic reactivity in mice 
HILL, FRANCIS GORDON 
Cell Biology 
The structure, arrangement and intracellular origin of tubular mastigonemes in Ochro-
monas minute and Monas sp. (Chrysophyceae) 
HINDAL, DALE FRANK--
Plant Pathology 
Tissue cultures of Ulmus and their interactions with Ceratocystis ulmi 
HOFFMANN, JOHN KERBY 
Plant Pathology 
Ecology and morphology of Criconema and Criconemoides 
HOFFMANN, LORRAINE JOHNSON 
Bacteriology 
Effects of oral lead on serum proteins and on the development of specific antibody 
response in young sheep 
HOROWITZ, URI 
Economics 
A dynamic model integrating demand and supply relationships for agricultural water, 
applied to determining optimal intertemporal allocation of water in a regional water pro-
ject 
HOUCK, DUANE FRANCIS 
Plant Pathology 
Primary phloem regeneration without concomitant xylem regeneration : Controlling fac-
tors in Coleus blumei 
DOCTORAL DISSERTATIONS 
HOYLE, WILLI.Mi CHARLES 
Analytical Chemistry 
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The high-precision thermometric and coulometric assay of primary standard 4-amino-
pyridine 
HUBBARD, WILLIAM JACK 
Zoology 
Immunochemical characterization of Ascaris suum pseudocoelomic fluid antigens 
IKEDIOBI, CHRISTOPHER OKWUOLISA 
Biochemistry 
Co-oxidation of {3-carotene by soybean lipoxygenase 
INGRAHAM, RODNEY HAROLD 
Physiology (Domestic Animals) 
Conception rate, milk production and endocrine responses of lactating Holstein cows to 
subtropical climates in Hawaii and Mexico 
JENNINGS, VIV AN MALCOLM 
Crop Production and Physiology 
Genotypic variability in grain quality of corn Zea mays L. 
JHA, MAHESH CHANDRA 
Metallurgy 
Pyrometallurgical separation of uranium from (Th,U)02 solid solutions 
JOHNSON, DONALD AUSTIN 
Physical Chemistry 
Some properties of yttrium and rare-earth N'-methylethylenediamine-N',N,N-triacetate 
complexes 
JONDLE, ROBERT JOHN 
Plant Breeding 
Studies on the association between grain yield and crown-rust reaction loci in several 
genetic backgrounds of Avena sativa 
JONES, MARITA ANNE 
Education (Higher Education) 
Application of a social indicator model to determine community benefits derived from 
community colleges 
JORDAN, JOHN RALEIGH 
Computer Science 
Deadline scheduling in a multiprogrammed computer environment 
KARPINSKI, KAZIMIERZ FLORIA 
Statistics 
Conditional cap sigmas, factorial experiments, and expectation of mean squares 
KEITHAHN, CHARLES FREDERICK 
Economics 
Estimation of the consumption function using the Almon Technique 
KELLER, KIRBY JOE 
Applied Mathematics 
Qualitative behavior of integrodifferential systems with applications in reactor dynamics 
KENEALY, MICHAEL DOUGLAS 
Animal Nutrition and Zoology (Physiology) 
Effect of diet and exercise on atherosclerosis in the goat 
KHAJAREN, JOWAMAN MONGKORNRATTANAPON 
Poultry Nutrition 
The effects of whey and yeast on digestibility of nutrients in feather meal 
KHAJARERN, SAROTE 
Animal Nutrition 
Effect of starter nutrition on compensatory growth and development of swine 
KIENZLE, WILLIAM EDWARD 
Solid State Physics 
Low temperature heat capacity of rubidium tungsten bronze 
KING, MARK EDWIN 
Child Development 
Parental self-actualization and child's self-concept 
KIPPENHAN, ROLAND CALVIN, Jr. 
Organic Chemistry 
The synthesis and cationic rearrangements of novel organosulfur and organosilicon 
systems 
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KIZER, DOROTHY JETTY WEST 
Home Economics Education 
DOCTORAL DISSERTATIONS 
Cognitive interaction and learning in home economics classes 
KLINE, EUGENE ARDEN 
Organic Chemistry 
(p-p) w multiple bonding in silicon 
KNISELEY, RICHARD NEWMAN 
Analytical Chemistry 
Analytical applications of inductively coupled plasma-optical emission spectroscopy 
KOO, WONWHE 
Economics 
Linear programming models applied to interregional competition of grain transportation 
and production 
KOSKIMAKI, DAVID CLARENCE 
Metallurgy 
Some low-temperature properties of cerium 
KULPRATHIPANJA, SANTI 
Inorganic Chemistry 
Some properties of some rare-earth and trasition metal dihydroxycarboxylates 
KURIHARA, TOSHIO 
Electrical Engineering 
·Computerized protection of a three phase transmission line 
LAMMERS, THOMAS ALLEN 
Mathematics 
Results on nontangential value distribution of functions meromorphic in a disk 
LAUFENBERG, DANIEL EDWARD 
Economics 
An econometric model of conventional mortgage credit flows and the channeled effects 
of monetary policy 
LAWRENCE, PETER KORNELIS 
Plant Breeding 
Introgression of exotic germplasm into oat breeding populations 
LEE, MILLARD ARTHUR 
Nuclear Physics 
The decays of 139Xe and 139Cs 
LENTZ, GARY LYNN 
Entomology 
Biology and population ecology of parasites of the green cloverworm, Plathypena 
scabra (F.) (Lepidoptera: Noctuidae) in Iowa 
LICKEI, DONALD LEE 
Organic Chemistry 
Synthetic approaches to ishwarone 
LINGSCHEIT, JAMES NICHOLAS 
Ceramic Engineering 
Thermogravimetric study of barium titanate 
LOCKARD, JAMES ALLEN 
Education (Higher Education) 
A study of freshman recruitment practices and their effectiveness in selected small 
private colleges in Iowa 
LUCIDO, ANTHONY PETER 
Computer Science 
The META-T compiler-compiler 
MacISAAC, CHARLES RODERICK 
Education (Higher Education) 
Attitudes of donors at selected institutions of higher education 
MADENFORD, GARY ALAN 
Soil Morphology and Genesis 
Pedogenic continua of a Mississippi River terrace system 
MAGEE, JAMES CLARK 
Entomology 
Biology and control of the itch mite, Sarcoptes scabiei, on swine 
DOCTORAL DISSERTATIONS 
MANN, THOMAS LEE 
Economics 
The economic impact of restricting feed additives in livestock and poultry production 
MARSH, DAVID RUSSELL 
Chemical Engineering 
Kinetics of glucoamylase immobilized on porous glass 
MARTELL, ERIC STEPHEN 
Psychology 
Central inhibition in the human visual system 
MARTIN, NEAL PAUL 
Crop Production and Physiology and Animal Nutrition 
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Grain sorghum stover composition as influenced by plant maturity, nitrogen fertilization, 
and ensiling 
MATHES, EUGENE WILLIAM 
Psychology 
The effects of physical attractiveness on behavior: A test of the self-fulfilling prophecy 
theory 
MAUSBACH, MAURICE JAMES 
Soil Management 
Influence of surface treatment of selected subsoil materials on infiltration and erosion 
MATZEN, MAURICE KEITH 
Physical Chemistry 
Thermal diffusion in polyatomic gases 
McCANNON, ROGER SANFORD 
Education (Adult Education) 
Effectiveness of a counseling and orientation program for beginning adult evening 
students at Drake University 
McCOY, JULIA HARRIETT 
Food Science and Physiology 
The relationship of magnesium, manganese, tryptophan, and vitamin B6 to the immune 
response in rats 
McDOWELL, MARILYN ELEANOR 
Home Economics Education 
Diagnosis of behavior of Eskimo students during prevocational training 
McROBERTS, THOMAS LEE 
Electrical Engineering 
A hybrid-mode characterization of micro-strip transmission lines 
McWETHY, DAVID DEAN 
Industrial Education 
High school size and course program as related to college success in industrial education 
MICHELFELDER, PAMELA VANDEL 
Education 
The deaf student in mid western state supported institutions of higher education: A study 
of the attitude of admission officers and selected characteristics of institutions 
MILLER, EDWIN LAWRENCE 
Water Resources 
Potential for moisture conservation with watershed treatments in the thick loess area of 
western Iowa 
MILLER, KENNETH CHRISTIAN 
Plant Pathology 
Variant nutrient effects upon the mycorrhizae of white oak (Quercus alba L.) 
MINEAR, LANCE ROLLIN 
Animal Nutrition 
Metabolism of branched-chain amino acids in avian species 
MOLLET, HEINZ FRIEDRICH 
Physical Chemist~ 
EPR study of w+ in triclinic Nao 33W03 
MORCOS, SAMY MORAD . 
Mechanical Engineering 
Combined forced and free laminar convection in horizontal tubes 
MORGAN, JANICE MARIE 
Home Economics Education 
Simulated teaching experiences for sophomore home economics education students 
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MORMAN, JAMES ALBERT 
Physics (Nuclear Physics) 
DOCTORAL DISSERTATIONS 
Lifetimes of nuclear levels in the decays of some mass-separated fission products 
MOSBO, JOHN ALVIN 
Inorganic Chemistry 
Structural studies of phosphorinanes 
MUHLE, MICHAEL ELROY 
Chemical Engineering 
Chemical synthesis at high pressures and high temperatures 
MURKERJEE, AMIT AV A 
Chemical Engineering 
Mass transfer in heterogeneous systems and velocity and gas absorption studies for single 
bubbles 
MULLEADY, JOSE TOMAS 
Agricultural Economics 
Technological change: The case of corn production in the Argentine pampas 
MURRAY, MICHAEL PETER 
Economics 
An econometric analysis of benefits to tenants in alternative federal housing programs 
MUSHERRAF, SAYED NOOR-UL-HUDA 
Soil Fertility 
Movement and accumulation of inorganic nitrogen within and below the crop root zone 
NATivlAII, MOHAMMAD 
Water Resources, Civil Engineering (Water Resources, Sanitary Engineering) 




Studies on bovine heart glycogen synthase phosphetase 
NEVILLE, MEL VIN EDWARD 
Bacteriology 
Characterization of DNA from enteric bacteria by analysis of thermal transition curves 
NICOL, KENNETH JOHN 
Economics 
A modeling approach to the economic and regional impacts of sediment loss control 
NIELSEN, MERLYN KEITH 
Animal Breeding 
An examination of analysis procedures for national beef sire evaluation programs 
NNADI, LAMBERT AKPARU 
Soil Fertility 
Characteristics of soil phosphates with chelates - ethylenediamineteraacetic acid (EDTA) 
and nitrilotriacetic acid (NT A) 
NORMAN, JAY HAROLD 
Nuclear Engineering 
Delayed neutron emission from mass-separated fission products 
O'BRIEN, WILLIAM GEORGE 
Chemical Engineering and Nuclear Engineering (Chemical Engineering) 
Rare earth ion activities by static vapor and specific ion electrode measurements with 
application to a single component solvent extraction system 
OGDEN, ROBERT VERL 
Food Technology (Dairy Microbiology) 
Classification and DNA base ratios of priopionibacteria 
OLIVER, RONALD ALFRED 
Child Development 
Parental influence on children's cognitive style 
OLSEN, DWAYNE GUSTAV 
Education 
An experiential and a traditional approach in preparing teachers 
OTCHERE, EMMANUEL OBIRI 
Animal Science (Nutritional Physiology) 
The effect of level of feeding on the carbohydrate of duodenal digesta in cattle given.a 




The effects of agricultural and trade policies on European economic integration 
PATEL, ARUN K. 
Chemical Engineering 
Flow and mixing characteristics of suspensions in duct flow 
PATRICK, NEIL ARCH 
Economics (Agricultural Economics) 
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Development and application of a model for multi-county rural community development 
PEPPARD, BRUCE DELVAN 
Chemical Engineerint and Nuclear En~ineerin~ (Chemical Engineering) 
Particle nucleation p enomena in emu~ sion po ymerization of polystyrene 
PETERS, CATHERINE 
Home Economics Education 
Employment of home economics in textiles and clothing related positions not asso-
ciated with educational institutions 
PEVZNER, IGAL YEHUDA 
Animal Breeding 
Disease resistance as related to sex chromosomes and blood groups in the fowl 
PITSIOU, HELEN NICK 
Sociology 
Modem Greek family: A systems approach 
PITZEN, DANIEL FREDERICK 
Animal Science (Animal Nutrition) 
Quantitative microbial protein synthesis in the bovine rumen 
PORTER, MAX LEE 
Structural Engineering 
The behavior and analysis of two-way simple supported concrete composite floor slabs 
constructed with cold-formed steel decking 
POTGIETER, LEON NORMAN DIRK 
Veterinary Microbiology and Preventive Medicine (Veterinary Microbiology) 
Antigenic interrelationships of bovine herpesviruses 
POTHOVEN, MARVIN ARLO 
Animal Nutrition 
Effects of diet, age, fasting and refeeding on lipogenesis in bovine adipose tissue 
POWELL, NORRIS LEDFORD 
Soil Physics 
Steady-state flow patterns of rainwater seeping through bedded soil with and without 
tile drains 
PRIMMER, GLENN ESTUS, Jr. 
Professional Studies (Educational Administration) 
School district assessment of public opinion toward selected school practices: An 
exploratory study 
PRIOR, CHARLES LEONARD 
Plant Breeding 
Yield and stability performance of non-prolific and prolific maize hybrids 
REED, GARY LEE 
Entomology 
Diapause genetics in the European corn borer: A laboratory study of parental, F 1 , F 2 , 
BC1 and BC2 populations including reciprocals 
REICH, MICHAEL JOSEPH 
Psychology 
Effects of carbachol induced drinking on conditioned saccharin aversions in rats 
REISCHL, PETER 
Biomedical Engineering 
Auditory detection behavior in parathion treated squirrel monkeys 
RENCH, WILFORD EUGENE 
Agricultural Climatology 
Climatic influences on and indices of Zea mays L. growth and development 
RICHHARIA, VISHNUDUIT A SHANKERDUTT A 
Veterinary Pathology 
Comparative studies on in vitro cell adherence reactions and delayed hypersensitivity 
reactions in mice and pigs infected with Ascaris suum 
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RILEY, TERRY MICHAEL 
Psychology 
DOCTORAL DISSERTATIONS 
Habituation of the orienting response as a function of inter- and intramodular transfer of 
conceptual information 
RING, STANLEY LEWIS 
Transportation Engineering 
Traffic attraction to competing shopping centers 
ROENKER,KENNETHPAUL 
Solid State Physics 
Nuclear magnetic resonance study of the vanadium, niobium and tantalum deuterides 
ROGIDO, ROBERT JOSEPH 
Organic Chemistry 
Reactions of chlorosulfonyl isocyanate with heterocyclopentadienes and small ring olefins 
ROLOFF, MARSTON VAL 
Veterinary Physiology and Pharmacology (Physiology-Domestic Animals) 
Arterial fine structure and blood chemistry changes induced by periodic starvation and 
refeeding a high carbohydrate diet 
RUNYAN, TED EUGENE 
Education (Educational Administration) 
Pressures on Iowa football coaches to win 
RYEN, ALLEN HARRY 
Psychology 
Determining the causes of inequity: The effects of group outcome, individual inputs, 
and reward expectation on intra- and intergroup reward allocation 
SALEM, A. SHAWKI 
Statistics 
Alternative multivariate normal admissibility criteria 
SCHADE, GEORGE REXFORD 
Mechanical Engineering and Electrical Engineering 
Flow characteristics of a two-phase mixture in an axial spool valve 
SCHELLENBERG, HERBERT DAVID 
Agricultural Economics 
Identification, measurement, and incorporation of environmental quality objectives in 
natural resource development 
SCHIERHOLZ, PAUL MILTON 
Chemical Engineering and Nuclear Engineering (Chemical Engineering) 
Kinetics of crystallization in a dilute system 
SCHMID, JOHN RICHARD 
Statistics 
Solution algorithms for Markov decision processes and sequential analysis 
SCHMIIT, KIRK DOUGLAS 
Organic Chemistry 
Valence isomerization of unsaturated semidiones 
SCHROEDER, LARRY ALLAN 
Animal Nutrition 
Diet, blood components, and incidence of parturient paresis 
SCHURTER, JAMES LAMONT 
Solid State Physics 
Mossbauer effect study of 57Fe in transition metal semiborides and two-dimensional 
ferrous chloride complexes 
SCHWENK, VERNON LEON 
Electrical Engineering 
Algorithms for Kalman filters with delayed state measurements 
SEITZ, WILLIAM KERLIN 
Wildlife Biology 
Patterns of recreational use and characteristics of users of the Upper Iowa River 
SEYDEL, FRANK DAVID 
Cell Biology 
Autonomous features of kinetosomes and mitochondria in Tetrahymena pyriformis GL: 
An ultrastructural, nutritional, and biochemical study 
SHANNON, LARRY ROLAND 
Fisheries Biology 




Measurement of transient critical heat flux by fluid modeling 
SILVA, MARTINHO de ALMEIDA e 
Animal Science (Animal Breeding) 
Weighted least squares estimates of genetic parameters in chickens 
SMITH, MALCOLM HERBERT 
Veterinary Microbiology and Preventive Medicine (Veterinary Microbiology) 
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Isolation, characterization, and pathogenicity studies of a bovine respiratory syncytial 
virus 
SMITH, SHELBY JOE 
Economics 
An analysis of the relationship between the mortgage credit supplied by financial inter-
mediaries and residential housing activities 
STANG, ELDEN JAMES 
Horticulture 
Influence of chemical bud pruners on concentration of fruit ripening for mechanized 
harvest in the cultivated strawberry, Fragaria x ananassa Duch. 
STOECKER, ARTHUR LOUIS 
Agricultural Economics 
A quadratic programming model of United States agriculture in 1980: Theory and appli-
cation 
STONE, JAY D. 
Entomology 
Economic-injury levels and overwintering potential of the green cloverworm in Iowa 
STORY, JAMES NATHAN 
Analytical Chemistry 
I. Application of 1, 10-phenanthroline to the spectrophotofluorometric analysis of 
zinc and cadmium. II. Partially sulfonated, macroreticular ion exchange resins in the 
separation of metal ions 
SULEIMAN, SULEIMAN AHMAD 
Zoology (Embryology) 
Comparative studies of gametogenesis and sperm-egg interactions in the ticks, Derma-
centor variabilis (Say) and Dermacentor andersoni (Stiles) (Ixodoidea : Acari) ---
SUMMERS, DOUGLAS LOWELL 
Chemistry (Physical Chemistry) 
Surface structures from the interaction of ammonia with tungsten 
SUN, WEN-CHUN 
Engineering Mechanics 
Analysis of laminated composite cylindrical thick shells 
SUVANNUNT,VERAPHOL 
Economics 
Measurement of quantities and prices of product qualities 
TAN AKA, WESLEY KIYOSHI 
Biochemistry 
In vitro phosphorylation of rabbit reticulocyte ribosomes 
TANG, CHIN-TZA 
Engineering Mechanics 
The non-linear properties of a viscoelastic material under impact loading 
TANHEHCO, BENITO LI 
Biomedical Engineering 
Evaluation of velocity profiles, stenoses and turbulence using continuous-wave Doppler 
ultrasound 
TAYLOR, CHRISTINE LEIGH 
Education (Evaluation) 
Factors of mathematical aptitude 
TAYLOR, JOHN COLIN 
Agricultural Engineering and Soil Physics 
The mechanics and simulation by digital computer of gully bank erosion 
TEMBHARE, BHOJRAJ 
Soil Morphology and Genesis 
Available and inorganic forms of phosphorus in selected Alfisols and Mollisols 
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THOMAS, JAMES MEREDITH 
Psychology 
DOCTORAL DISSERTATIONS 
The manager's perception of his work environment in relation to his rated effectiveness: 
An exploratory investigation 
THOMPSON, FREDERICK NIMROD 
Physiology (Domestic Animals) 
Feto-placental steroids and parturition in the ewe 
TIERCE, JOHN FORREST 
Animal Breeding 
Genetic aspects of body weight and growth parameters as related to reproductive per-
formance in the fowl 
TRAKULCHANG, NORASIH 
Poultry Nutrition 
Dried poultry waste and non-protein nitrogen for poultry 
TU, JAN-I 
Biochemistry 
Physical-chemical properties of NaBH4-reduced phosphorylase b 
VIRNIG, MICHAEL JOSEPH 
Chemistry (Organic Chemistry) 
Benzylic hydroxylations of the Amaryllidaceae alkaloids 
VOIGTS, DAVID KENNETH 
Zoology (Ecology) 
Aquatic invertebrate abundance in relation to changing marsh conditions 
WAGNER, RICHARD AUGUST 
Ceramic Engineering 
The ionic conductivity of NaCl and NaCl + SrC12 crystals 
WAINWRIGHT, ROGER L. 
Computer Science 
Algorithms for projection methods for solving linear systems of equations 
WEBER, DALE WILLIAM 
Animal Nutrition 
Urea and plant protein supplementation for beef cows fed low quality roughages 
WILLIS, EDMOND EARL 
Psychology 
The relationship between Negative Contrast, Positive Contrast, and the Frustration Effect 
in a modified double alley runway 
WILLIS, RAYMOND BRUCE 
Analytical Chemistry 
High pressure liquid chromatography of phenols and metal ions 
WOLD, WARREN JOSEPH 
Professional Studies (Education) 
An evaluation of the Indiana State University Industrial Arts Education Program by the 
graduates, 1960-1970 
WORCESTER, BRUCE KENNETH 
Soil Genesis 
Soil genesis on the stable primary divides of the southwestern Iowa lo.ess province 
WRIGHT, DELORIS RUTH 
Economics 
Two hypotheses of interest rate determination: An empirical test 
WRIGHT, JAMES FOLEY 
Chemistry (Physical Chemistry) 
A five-particle, shell-model calculation using a spin-dependent potential as applied to 
101Tc and the nuclear decays of 101Mo, lUlTc, 142xe, and 142Cs 
YANG, IN-YU 
Biochemistry 
Aspartate aminotransferase: Interaction with pyridoxal phosphate analogs and analysis 
of electronic absorption spectra 
YETLEY, ELIZABETH ANN D. 
Nutrition 
A causal model analysis of food behavior 
YETLEY, MERVIN JOHN 
Sociology 
Sociological and economic factors related to managerial success 
DOCTORAL DISSERTATIONS 
YOUNG, DOUGLAS LEE 
Psychology 
Team performance as a function of task structure and work structure 
YUAN, EDDIE KEH-CHEN 
Chemical Engineering 
The electrical properties of a fluidized bed 
ZIMMERMAN, GERALD LEE 
Biochemistry 
Factors determining calcium activation or inhibition of soybean lipoxygenase 
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